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ABSTRACT
L eh m k u h l ,  J .  F . , M . S . ,  1981 Wildlife  Biology
D is t r ib u t io n  and Habita t  Se lec t ion  of E lk  in the N orth  G arne t  
M ounta ins  of W e s te r n  Montana (130 pp.)
D i r e c t o r :  C. L es  Marcuniy^^^^^^^y^
E lk  m o v e m e n ts  and h ab i ta t  s e le c t io n  w e r e  s tud ied  f ro m  May 
th rough  N o v em b e r  du r ing  1977, 1978, and 1979. T h i r ty -o n e  elk, 
equipped with  r a d i o - t r a n s m i t t e r  c o l l a r s ,  w e r e  loca ted  979 t im es  
f r o m  an a i rp la n e .  E lk  t r a p p e d  at the L indbergh  and P o t t e r  t r a p s  
p r i m a r i l y  used  an a r e a  of about 70 s q u a r e  m i l e s  (181 km^),  
w h e r e a s  e lk  t r a p p e d  a t  G r a c e ' s  Landing used  an a r e a  of about 30 
s q u a r e  m i l e s  (78 km2). T h e r e  w as  v e r y  l i t t l e  m ing l ing  of th e s e  
2 g ro u p s ,  and a r e m a r k a b l e  f ide l i ty  to group  hom e ra n g e  
b o u n d a r ie s  w as  o b s e rv e d .  S p r in g - fa l l  use  of the C o re  Study A re a  
(CSA) w as  s ig n i f ic an t ly  g r e a t e r  than a v a i la b i l i ty  fo r  a l l  3 y e a r s .  
D uring  ca lv ing  and s u m m e r  s e a s o n s ,  m o s t  ac t iv i ty  was in and 
n e a r  the n o r th  and w es t  s id e s  of the CSA. Elk  ran g ed  widely  
d ur ing  the ru t t in g  s e a s o n ,  g e n e ra l ly  d i s p e r s in g  f ro m  a r e a s  of 
s u m m e r  use .  A c t iv i ty  c e n t e r s  w e r e  g rouped  dur ing  the hunting 
s e a s o n ,  m a in ly  in a r e a s  about  2 m i l e s  (3.2 km) f ro m  the n e a r e s t  
h u n te r  a c c e s s  point .  E lev a t io n s  f ro m  5700 to 6200 feet (1740- 
18 90 m) w e r e  c o n s i s te n t ly  s e l e c te d  fo r .  R idgetops  w e r e  s e le c te d  
f o r  d u r ing  1978 and 1979, but u se  w as  g r e a t e s t  on upper  and m i d ­
s lo p e s .  Concave s lope  con f ig u ra t io n s  w e r e  u sua l ly  p r e f e r r e d .  
N o r th e a s t  a s p e c t s  w e r e  o v e r a l l  the m o s t  p r e f e r r e d  a s p e c t .  
D is ta n c e  to w a te r  did not inf luence e lk  d is t r ibu t ion ;  how ever ,  
w a t e r  and m o is t  s i t e s  w e r e  r e a d i ly  av a i la b le  throughout the s tudy  
a r e a .  L i t t le  p r e f e r e n c e  w as  shown fo r  canopy c o v e r .  P o le -y o u n g ,  
m ix e d  s p e c i e s  s ta n d s  w e r e  u se d  the  m o s t ,  but only m a tu re -o ld ,  
m ix e d  s p e c i e s  s tan d s  w o re  p r e f e r r e d .  The ABL.A/CACA hab i ta t  
type  w as  m o s t  p r e f e r r e d ,  followed by the A B I^A /U B O , A BLA / 
X E T E -V A G L ,  P S M E /C A R U , and A B L A /M E  PE types .  Open 
r o a d s  w e r e  not avoided d u r in g  the ca lv ing  and s u m m e r  s e a s o n s ,  
but  a r e a s  within 550 y a r d s  (500 m) and 1350 y a r d s  (1230 m) of 
open r o a d s  w e r e  avoided d u r ing  the ru t t in g  and hunting s e a s o n s ,  
r e s p e c t iv e ly .  E lk  c o n s i s te n t ly  avoided a r e a s  w ithin  0.5 m ile  
(800 m) of a c t iv e  logging and ro a d  build ing a c t iv i t i e s .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
A C K N O W L E D G E M E N T S
I would l ike  to thank  D r .  C. L es  M a rc u m ,  c o m m it te e  
c h a i r m a n ,  and the  o th e r  c o m m i t t e e  m e m b e r s ,  D rs .  B a r t  O 'G a r a  and 
L e e  E d d le m an ,  f o r  s e rv in g  on m y  c o m m it t e e  and rev ie w in g  the 
m a n u s c r i p t .
Specia l  thanks  to Bud C l inch  fo r  lending l ive ly  a s s i s t a n c e  in 
the f ie ld ,  p rov id ing  f ie ld  q u a r t e r s ,  and fo r  ac t ing  a s  a helpful l ia iso n  
w ith  the  lo c a l  co m m u n i ty .  Bi l l  P o t t e r  and Land L indbergh  g r a c io u s ly  
a l low ed  us to t r e s p a s s  and t r a p  e lk  on th e i r  p ro p e r ty .  Bob B a x te r  
s e r v e d  a s  a v a lu a b le  f ie ld  and office a s s i s t a n t .  B i l l  Tubbs and his  
H am il ton  A via t ion  F l igh t  S e rv ic e  p i lo ts  ex p e r t ly  p i lo ted  the s o m e t im e s  
a rd u o u s  r a d i o - t r a c k i n g  f l ig h ts .  Mike Scott p ro v id ed  f ie ld  a s s i s t a n c e ,  
r a d i o - t r a c k e d  elk  d u r ing  1977, and o f fe red  va luab le  advice  on a l l  
a s p e c t s  of the s tudy .  Gina M ar ian i  a c te d  a s  a v a lu ab le  office a s s i s t a n t .  
D r .  Stephen A rn o  p ro v id e d  adv ice  and f ie ld  da ta  on hab i ta t  types .  
D a r r e l l  Sail  co n t r ib u ted  c r u c i a l  s u p p o r t  f ro m  the BLM. My fellow 
g r a d u a t e  s tu d e n ts  w e r e  im p o r ta n t  s o u r c e s  of adv ice ,  su p p o r t ,  and 
co m p an io n sh ip  dur ing  the s tudy.
I a m  p a r t i c u l a r l y  indebted  to D r .  C. L es  M arcu m  fo r  his 
e n c o u ra g e m e n t ,  a s s i s t a n c e ,  and pa t ien t  adv ice  and s u p p o r t  du r ing  a l l  
a s p e c t s  of the s tudy .
iii
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
This s tudy  w a s  s u p p o r te d  by  funds f r o m  the B u re a u  of Land 
M a n ag em en t ,  the  M c ln t i r e -S te n n ls  F e d e r a l  F o r e s t r y  P r o g r a m  
a d m i n i s t e r e d  th rough  the School of F o r e s t r y ,  U n iv e r s i ty  of Montana, 
and  the  B u r l in g to n  N o r th e r n  C om pany .
IV
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
T A B L E  O F  C O N T E N T S
P a g e
A B S T R A C T ............................................................................................................. ii
A C K N O W L E D G E M E N T S ................................................................................... i i i
LIST O F  T A B L E S .........................................................................................  v i i
LIST O F  F I G U R E S .........................................................................................  ix
C H A PTE R
I. I N T R O D U C T I O N ..................................................................... 1
II. STUDY A R E A ...........................................................................  4
L oca t ion  and P h y s i o g r a p h y ............................................. 4
C l i m a t e ...................................................................................  7
V e g e t a t i o n ............................................................................. 10
L a n d -U s e  P r a c t i c e s  .   18
R e c r e a t i o n ............................................................................. 20
III. MATERIALS AND M E T H O D S ............................................. 23
E lk  M ark ing  and O b s e r v a t i o n ......................................  23
E lk  Habita t  U se  and M o v e m e n t s ................................  25
Habita t  A v a i l a b i l i t y .......................................................... 27
T r e e  Stand Type D e s c r i p t i o n ......................................  28
S ta t i s t i c a l  A n a l y s i s .........................................................  28
■ IV. R E S U L T S .........................................................................................  2 9
E lk  M a rk in g  and O b s e r v a t i o n ......................................  2 9
D is t r ib u t io n  and M o v e m e n t s ............................................. 32
2 4 -H our  T r a c k i n g ................................................................  46
Habita t  S e lec t ion  and U s e ............................................. 52
T op o g rap h ic  f a c t o r s ...................................................  52
V ege ta t ive  f a c t o r s .......................................................... 61
R e la t io n sh ip s  to r o a d s  and hum an
d i s t u r b a n c e ................................................................  72
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
C H A P T E R  P a g e
V. D IS C U S S IO N ..................................................................................... 87
VI. MANAGEMENT R E C O M M E N D A T IO N S ............................ 112
VII. S U M M A R Y ..................................................................................... 117
R E F E R E N C E S  C I T E D ...................................................................................  125
V I
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
L I S T  O F  T A B L E S
T a b l e  P a g e
1. A v e ra g e  da i ly  m a x im u m  t e m p e r a t u r e  (F) by m onth
at  L u b re ch t  E x p e r im e n ta l  F o r e s t ......................................  9
2. C o n s tan c y  and a v e r a g e  c o v e ra g e  (%) of im p o r ta n t
p lan ts  in f o r e s t  h ab i ta t  ty p e s  and p h a s e s  in the
lo w e r  B lackfoot  d r a i n a g e .......................................................... 13
3. E s t i m a t e d  e lk  h a r v e s t  in the B lackfoo t  Spec ia l
M anagem ent  A r e a  f r o m  M a rc u m  et a l .  (1978,
1979) and M a rc u m  and Lehm kuh l  (1980), and
h u n te r  u se  in the g e n e r a l  Blackfoot  a r e a  ta l l i e d
a t  B onne r  by H a r t k o r n ................................................................  22
4. G e n e ra l  hab i ta t  c h a r a c t e r i s t i c s  r e c o r d e d  fo r
a e r i a l  e lk  l o c a t i o n s ......................................................................  2 6
5. N u m b e r s  of t r a p p e d  e lk  l i s te d  by age  and sex ,  with
n u m b e r  of e lk  r a d i o - c o l l a r e d  in p a r e n t h e s e s  . . .  30
6. N u m b e r s  of r a d i o - c o l l a r e d  elk and n u m b e r  of
a e r i a l  lo ca t io n s  of th e s e  e lk  used  fo r  hab i ta t
u t i l iza t ion  and d i s tu rb a n c e  r e l a t io n s h ip s ,  and
f o r  d i s t r ib u t io n  and m o v e m en t  s t a t i s t i c s  (in
p a r e n t h e s e s ) ...................................................................................  31
7. Mean s e a s o n a l  and to ta l  h om e  r a n g e  a r e a s  fo r
cow elk  d u r in g  197 7 - 1 9 7 9 .  . .    45
8. S e a so n a l  and to ta l  m e a n  d i s t a n c e  m o r e d  between
s u c c e s s i v e  lo ca t io n s  by  cow elk du r ing
1977-1979 .......................................................................................... 47
9. Mean s e a s o n a l  and to ta l  s t a n d a r d  d i a m e t e r s  fo r
cow elk  d u r ing  1978-1979 .......................................................... 48
10. D ata  and s t a t i s t i c s  fo r  24 -h o u r  m o v e m en ts  of
e lk  d u r in g  1978 and 1979 .......................................................... 49
Vll
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
T a b l e  P a g e
11. P e r c e n t a g e s  of av a i la b i l i ty  and e lk  u se  by  a s p e c t  . . .  59
12. P e r c e n t a g e s  of a v a i la b i l i t y  and e lk  u s e  by
d is t a n c e  to w a t e r ......................................................................  60
13. M ean n u m b e r  of t r e e s  p e r  0.1 - a c r e  c i r c u l a r
p l o t s ......................................................................................................  66
14. P e r c e n t a g e s  of a v a i l a b i l i t y  and elk u se  by
s t r u c t u r a l  c h a r a c t e r i s t i c s  of h a b i t a t s ................................  68
15. P e r c e n t a g e s  of a v a i la b i l i ty  and elk u se  by
P f i s t e r ' s  (1977) f o r e s t  hab i ta t  t y p e s ................................  71
16. P e r c e n t a g e s  of a v a i la b i l i ty  and elk u se  by
d is t a n c e  to open r o a d s  and  t r a f f i c  vo lum e
d ur ing  1979   75
17. P e r c e n t a g e s  of a v a i la b i l i ty  and elk  u se  by
d is t a n c e  to p ro p o s e d  new r o a d s  (1977)
and new r o a d s  in the  CSA (1978, 1 9 7 9 ) .......................... 78
Vlll
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
L I S T  O F  F I G U R E S
F i g u r e  P a g e
1. Map of s tudy  a r e a ...................................................................  5
2. C um u la t iv e  annua l  p r e c ip i t a t io n  at  L u b re c h t
E x p e r im e n ta l  F o r e s t ................................................................  8
3. F o r e s t  hab i ta t  type  m o d e l  fo r  the s tudy  a r e a  . . . .  11
4. P r i m a r y  a r e a s  u sed  by r a d i o - c o l l a r e d  elk
f r o m  d i f fe ren t  t r a p s .........................................................  . 33
5. P e r c e n t a g e s  of a v a i la b i l i ty  and e lk  u se  by
study  a r e a  l o c a t i o n ................................................................  35
6. R e g r e s s io n  of CSA elk  use  by cum ula t ive
p r e c i p i t a t i o n ............................................................................. 36
7. G eograph ic  c e n t e r s  of a c t iv i ty  du r ing  the
ca lv ing  s e a s o n ............................................................................. 38
8. G eograph ic  c e n t e r s  of ac t iv i ty  du r ing  the
s u m m e r .........................................................................................  39
9. G eograph ic  c e n t e r s  of a c t iv i ty  d u r ing  the
ru t t in g  s e a s o n ............................................................................. 40
10. G eograph ic  c e n t e r s  of a c t iv i ty  d u r in g  the
hunting s e a s o n .............................................................................  41
11. P e r c e n t a g e s  of a v a i la b i l i ty  and elk u se  by
e l e v a t i o n .......................................................................................... 53
12. P e r c e n t a g e s  of a v a i la b i l i ty  and elk u se  by
s lope  p o s i t i o n .............................................................................  55
13. P e r c e n t a g e s  of a v a i la b i l i ty  and elk u se  by
s lope  c o n f i g u r a t i o n ................................................................  57
I X
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
F i g u r e  P a g e
14. P e r c e n t a g e s  of av a i la b i l i ty  and e lk  u se  by
s lope  s t e e p n e s s ......................................................................  58
15. P e r c e n t a g e s  of a v a i la b i l i ty  and  elk  u se  by
canopy c o v e r a g e ......................................................................  62
16. P e r c e n t a g e s  of a v a i la b i l i ty  and e lk  u se  by
s u c c e s s i o n a l  s t a g e ................................................................  64
17. P e r c e n t a g e s  of a v a i la b i l i ty  and elk u se  by
d is t a n c e  to open r o a d s .......................................................... 73
18. P e r c e n t a g e s  of a v a i la b i l i t y  and elk u se  by
d is t a n c e  to c lo sed  r o a d s .......................................................... 77
19. P r o p o s e d  cu t t ing  unit  and ro a d  lo c a t io n s  in
the  C S A .........................................................................................  79
2 0. P e r c e n t a g e s  of a v a i la b i l i ty  and elk u se  by
d is ta n c e  to a c t iv e  hum an  d i s t u r b a n c e .......................... 82
21. P e r c e n t a g e s  of a v a i la b i l i ty  and elk use  by
g e n e ra l  age of logged a r e a s  and by
unlogged a r e a s ............................................................................. 84
22. P e r c e n t a g e s  of av a i la b i l i ty  and elk use  by
age of logged a r e a s  and by unlogged
a r e a s ................................................................................................  85
23. Map of CSA subun i ts   .................................................. 113
X
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
C H A P T E R  I
INTRODUCTION
The elk  (C e rv u s  e l a p h u s ) is  one of w e s t e r n  N orth  A m e r i c a ' s  
m o s t  p r i z e d  a n i m a l s .  H u n te r s  and n o n h u n te rs  a l ike  va lue  the e lk  fo r  
i t s  g r a c e  and b eau ty .  By the tu rn  of the  ce n tu ry ,  th is  once abundant  
a n i m a l  had  been  d r a s t i c a l l y  r e d u c e d  in n u m b e r  and r a n g e  of o c c u r r e n c e  
th ro u g h o u t  w e s t e r n  N o r th  A m e r i c a .  T h rough  a  com bina t ion  of 
r é in t r o d u c t io n s  and  f a v o r a b le  h ab i ta t  a l t e r a t i o n s  c a u se d  by w i ld f i r e  in 
the  e a r l y  p a r t  of the c e n tu ry ,  popu la t ions  of elk i n c r e a s e d  to b ec o m e  
abundan t  in the n o r t h e r n  Rocky Mounta ins  du r ing  the 1930 's  and 1940 's  
(Lyon 1966, M a rc u m  1975). Since tha t  t im e ,  h o w ev e r ,  f o r e s t  
s u c c e s s i o n a l  t r e n d s  have  r e d u c e d  the a v a i la b i l i ty  of high qual i ty  
h a b i ta t  fo r  elk ,  hunting p r e s s u r e  has  i n c r e a s e d ,  and the dem and  fo r  
f o r e s t  p r o d u c t s  h as  a l s o  i n c r e a s e d .  T h e s e  f a c t o r s  ca u sed  c o n c e rn e d  
w ild l i fe  b io lo g i s t s  to  q u e s t io n  the c a p a b i l i ty  of f o r e s t  lands  to 
m a in ta in  v ia b le  elk  p o p u la t io n s .
L a r g e  w i ld f i r e s  w e r e  no lo n g e r  an im p o r ta n t  f a c to r  fo r  
i n c r e a s i n g  elk h ab i ta t ,  but it w as  fe l t  tha t  logging would adequa te ly  
m i m i c  the ac t ion  of f i r e  in c r e a t i n g  e a r l y  s u c c e s s i o n a l  s t a g e s  
b e n e f i c i a l  to elk. H ow ever ,  m an y  of the c l a im e d  b en e f ic ia l  a s p e c t s
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
of logging  w e r e  d isp u ted  by  w ild l i fe  m a n a g e r s .  It w as  concluded  tha t  
t h e r e  w a s  too l i t t l e  in fo rm a t io n  c o n c e rn in g  the  e f fec ts  of t im b e r  h a r v e s t  
p r a c t i c e s  on elk  (M arcu m  1975). Lyon (1971) ou t l ined  a r e s e a r c h  
p r o g r a m  to  s tudy  e lk - lo g g in g  r e l a t i o n s h i p s  tha t  w as  in i t ia ted  in 1970 
as  the  M ontana  C o o p e ra t iv e  E lk -L o g g in g  Study. The goal  of the Study 
w a s  to a s s e s s  the  im p a c t  of logging p r a c t i c e s  and ro a d  bu i ld ing  on the 
m o v e m e n t s ,  h ab i ta t  s e l e c t io n  and  u se ,  and s u r v iv a l  of e lk  in M ontana.  
My s tudy  w as  p a r t  of the  r e s e a r c h  p r o g r a m .
The m a in  C h a m b e r l a in  C r e e k  d r a in a g e  i s  the  p r i m a r y  s u m m e r  
r a n g e  f o r  e lk  w in te r in g  in a d jac e n t  n o r th  and w e s t  d r a in a g e s .  T he  a r e a  
is  h ea v i ly  f o r e s t e d ,  and h as  r e m a i n e d  r e l a t i v e l y  untouched by logging 
and r o a d  bu i ld ing  a c t i v i t i e s ,  m a in ly  due to the s m a l l  am ount  of 
m e r c h a n t a b l e  t i m b e r  o c c u r r i n g  t h e r e .  P lann ing  fo r  t i m b e r  h a r v e s t  
and  the  p r e d i s t u r b a n c e  s tudy  of e lk  h ab i ta t  s e le c t io n  w as  begun by 
B u r e a u  of Land M an ag em en t  p e r s o n n e l  d u r in g  1971 and continued 
th ro u g h  1974, A c o n t r a c t  w a s  a w a rd e d  to the  U n iv e r s i ty  of Montana in 
1975 to con t inue  the s tudy .  P r e d i s t u r b a n c e  r e s u l t s  of p e l le t - c o u n t  
s u r v e y s  in the  m a in  C h a m b e r l a in  C r e e k  d r a in a g e ,  o r  C o re  Study A re a  
(CSA), w e r e  p r e s e n t e d  by  M a rc u m  and Scott  (1977), M a rc u m  et al .  
(1978, 1977), Scott  (1978), and M a rc u m  and L eh m k u h l  (1980). The 
o b je c t iv e s  of m y  s tudy  w e r e  to d e s c r i b e  the  s p r in g  th rough  f a l l  
m o v e m e n t s ,  h ab i ta t  s e l e c t io n  and  u se ,  and av a i l a b le  hab i ta t  of e lk  tha t  
u s e  the  C h a m b e r l a in  C r e e k  d r a in a g e .  My w o rk in g  h y p o th e s is  w as  tha t
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e lk  u s e  of v a r i o u s  e n v i ro n m e n ta l  s i tu a t io n s  w a s  in p r o p o r t io n  to t h e i r  
a v a i la b i l i t y .
It w as  in tended  tha t  m y  s tu d y  be  the  " d i s tu rb a n c e  p h a s e "  of 
the l o n g - t e r m  s tudy .  H ow ever ,  r o a d  bu i ld ing  and logging w e r e  delayed; 
c o n s e q u e n t ly ,  m o r e  d e f in i t ive  r e s u l t s  co n c e rn in g  the r e s p o n s e  of e lk  to 
a c t iv e  t i m b e r  h a r v e s t  a c t i v i t i e s  should  be  a v a i l a b le  f r o m  su b se q u en t  
s tu d i e s  in the a r e a .
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C H A PTE R  II 
STUDY AREA
L o ca t io n  and P h y s io g r a p h y
T h e  s tu d y  a r e a  w as  lo c a te d  in the  n o r t h  G a rn e t  M ountains  of 
w e s t e r n  M ontana ,  a p p r o x im a te l y  35 m i l e s  (56 km) e a s t  of M is so u la ,  
M ontana ,  in  n o r t h w e s t e r n  P o w e l l  County  and n o r t h e a s t e r n  M is so u la  
County .  E lk  r a d i o - c o l l a r e d  f o r  the s tu d y  u se d  an  a r e a  of about  80 
s q u a r e  m i l e s  (207 km2) tha t  inc luded  the  C h a m b e r la in  C r e e k ,  B e a r  
C r e e k ,  F i s h  C r e e k ,  and L i t t l e  F i s h  C r e e k  d r a in a g e s .  P o r t i o n s  of the 
u p p e r  P e a r s o n  C r e e k  and u p p e r  W ales  C r e e k  d r a in a g e s ,  L u b re ch t  
E x p e r i m e n t a l  F o r e s t ,  and th e  a r e a  w e s t  of the  m outh  of B e a r  C r e e k  
and  so u th  of Highway 200 w e r e  a l s o  u sed  (F ig .  1).
T o p o g rap h y  r a n g e s  f r o m  s te e p ,  h igh e lev a t io n ,  t im b e r e d  
b a s i n s  in the  u p p e r  P e a r s o n  C r e e k  and u pper  W ales  C r e e k  d r a in a g e s ,  
to  open le v e l  p a s t u r e s  and h ay f ie ld s  n e a r  the  P o t t e r  T ra p ,  a long the 
sou th  s id e  of the B lackfoo t  R i v e r  n o r th  of B la c k ta i l  Mountain,  and 
a d j a c e n t  to lo w e r  E lk  C r e e k .  Two n o r th - s o u th  f o u r t h - o r d e r  r i d g e s  
de f ine  the  m a in  f o r k  C h a m b e r l a in  C r e e k  d r a in a g e ,  the CSA. The e a s t  
r i d g e  s lo p e s  to gen t le  undula t ing  t e r r a i n  e a s t  of the  G r a c e ' s  Landing 
T r a p ,  w h e r e a s  the  w es t  r id g e  t e r m i n a t e s  a b r u p t ly  a t  the W est  F o r k
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C h a m b e r l a i n  C r e e k  j u s t  sou th  of the  T r a p ,  A th i r d  m a jo r  r id g e  ex tends  
n o r th w e s t  f r o m  the head  of B e a r  C r e e k ,  fo rm in g  the  w e s t e r n  bou n d ary  
of tha t  d r a in a g e .
T he  CSA is  c o m p o s e d  of 2 to p o g ra p h ic a l ly  d is t in c t  p o r t io n s .  
The  u p p e r  ( so u th e rn )  t h i r d  is  c h a r a c t e r i z e d  by m o d e r a t e  to gen t le  
f o r e s t e d  s lo p e s  of 20° o r  l e s s ,  and  s e v e r a l  s m a l l  wet m eadow s a t  the 
head  of C h a m b e r la in  C r e e k ,  The lo w e r  tw o - th i r d s  is  co m p o sed  of 
m o d e r a t e  to s t e e p  s lo p e s  (15-30°)  w ith  v e r y  s te e p  to p r e c ip i to u s  s lo p e s  
and  r o c k y  o u tc ro p s  a long C h a m b e r l a in  C r e e k ,
E x tend ing  w e s t  f r o m  the  s o u th e rn  half  of the CSA a r e  m o d e r a t e  
to s t e e p  t im b e r e d  r i d g e s  t e r m i n a t i n g  in gen t ly  undula t ing  f o r e s t .  The 
l a t t e r  ex tends  n o r th  f r o m  the L in d b e rg h  T ra p ,  following the b a s e  of the 
h i l l s  to the B lackfoo t  R i v e r .  S im i l a r  t e r r a i n  is found w e s t  of E lk  
C r e e k ,  on L u b re c h t  E x p e r i m e n t a l  F o r e s t ,  in the  B e a r  C r e e k  d ra in a g e ,  
and  n o r th  of the B lackfoo t  R iv e r  w e s t  f r o m  the m outh  of B e a r  C re e k ,  
S teep  to p r e c ip i to u s  s lo p e s  o c c u r  n o r th  and w es t  of the  m outh  of B e a r  
C r e e k ,  a d ja ce n t  to  the B lackfoo t  R i v e r ,  and on the no r th  s ide  of 
B la c k ta i l  M ountain .  The  sou th  s id e  of B lac k ta i l  Mountain, e s s e n t i a l l y  
an e a s t - w e s t  r id g e ,  is  a  m o d e r a t e l y  s t e e p ,  o p e n - t im b e r e d  s lope  lead ing  
to a s e r i e s  of sha l low  d ra w s  and r id g e s  tha t  t e r m i n a t e  a t  the W est  F o r k  
of C h a m b e r l a in  C r e e k ,  w h e r e  the G r a c e ' s  Land ing  T ra p  is lo c a te d .
W e s t  of the  T r a p ,  gen t ly  undula t ing  f o r e s t  o c c u r s .  The  e n t i r e  s tudy  
a r e a  is  w e l l - w a t e r e d  by n u m e ro u s  s m a l l  s t r e a m s .
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E le v a t io n s  r a n g e  f r o m  about 3800 f e e t  (1160 m) a long lo w e r  
E lk  C r e e k  to a p p r o x im a te ly  6860 f e e t  (2090 m) a t  C h a m b e r la in  Mountain 
on the  s o u th e a s t  s id e  of the  s tu d y  a r e a .
C l im a te
T h e  c l im a te  of the  a r e a  Is c h a r a c t e r i z e d  by  cool ,  m o is t  
w i n t e r s  and  w a r m ,  d r y  s u m m e r s .  W e a th e r  da ta  a r e  c o l le c ted  a t  
L u b re c h t  E x p e r i m e n t a l  F o r e s t  (e leva t ion  4100 fee t  [1250 m] ) at  the w e s t  
s id e  of the  s tudy  a r e a  (Steele  1980). T he  2 2 - y e a r  m e a n  m onth ly  
p r e c i p i t a t i o n  r a n g e s  f r o m  0.95 Inches  (2.41 cm ) In Ju ly ,  to 2,35 Inches  
(5.97 cm )  d u r in g  J a n u a r y .  The annua l  m e a n  Is 17.60 Inches  (44.70 cm ).  
M o re  than  tw o - th i r d s  of the  annua l  p r e c ip i t a t io n  o c c u r s  du r ing  w in te r  
and  s p r in g  (D e c e m b e r  th rough  June) ,  The h ig h es t  a v e r a g e  m onth ly  
t e m p e r a t u r e  (62 .4“F )  and h ig h e s t  a v e r a g e  da l ly  m a x im u m  t e m p e r a t u r e  
(82.3®F) o c c u r  d u r in g  Ju ly .  A v e ra g e  da l ly  m in im u m  t e m p e r a t u r e  is 
lo w e s t  (7 .5°F )  In J a n u a r y .  T he  c l im a te  of the s tudy  a r e a  a t  h ig h e r  
e lev a t io n s  Is  p ro b ab ly  s l ig h t ly  c o o le r  and  m o r e  m o is t  than tha t  of 
L u b re c h t  F o r e s t .
F ig .  2 show s c u m u la t iv e  p r e c ip i t a t io n  f o r  O c to b e r  th rough  
D e c e m b e r  f o r  a l l  the  s tu d y  y e a r s ,  and f o r  the 2 2 - y e a r  m e an .  V a lues  
f o r  O c to b e r  th rough  D e c e m b e r  a r e  Included w ith  J a n u a r y  th rough  
S e p t e m b e r  v a lu e s  f o r  the  nex t  y e a r  so  tha t  c u m u la t iv e  p r e c ip i t a t io n  
w ould  m o r e  n a t u r a l l y  co inc ide  w i th  the  c y c le  of s o i l  m o i s t u r e  
a c c u m u la t io n  and a v a i l a b i l i t y  f o r  p la n t  g row th .
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F ig .  2. C um ula t ive  annual p r e c ip i t a t io n  at L u b re c h t  
E x p e r im e n ta l  F o r e s t .
















20  Year Mean 
1975 - 7 6
1 9 7 6 - 7 7
1 9 7 7 - 7 8  
1978 - 79
O N D F M A
MONTH
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C u m u la t iv e  p r e c i p i t a t i o n  fo r  1977 w as  32% below n o r m a l .  The 
O c to b e r  th rough  A p r i l  p e r io d  w as  e x t r e m e l y  d ry ,  w ith  p r e c ip i t a t io n  59% 
below  a v e r a g e .  H ow ever ,  r a in f a l l  w as  n e a r  n o r m a l  f r o m  May th rough  
S e p te m b e r .  D ur ing  1978, to ta l  p r e c ip i t a t io n  w as  s l ig h t ly  above the  
2 2 - y e a r  m ean ;  p r e c ip i t a t io n  w as  43% h ig h e r  than n o r m a l  f r o m  O c to b e r  
th ro u g h  D e c e m b e r  1977, but 80% lo w er  than n o r m a l  du r ing  June .  
P r e c i p i t a t i o n  d u r in g  197 9 w as  in t e rm e d ia t e  be tw een  tha t  of 1977 and 
1978, and  2 5% below n o r m a l .  P r e c ip i t a t i o n  w as  only  s l igh t ly  below 
n o r m a l  f r o m  O c to b e r  th rough  A p r i l ,  bu t  May th rough  Ju ly  r a in f a l l  w as  
62% below  the  m e a n .  August  w as  a b n o rm a l ly  w et ,  but S e p te m b e r  w as  
u n u su a l ly  d ry .
A v e ra g e  dai ly  m a x im u m  t e m p e r a t u r e s  f r o m  May th ro u g h  
N o v e m b e r  fo r  a l l  y e a r s  of the s tu d y  did not dev ia te  g r e a t ly  f r o m  the 
2 2 - y e a r  m e a n  (Table  1). G en e ra l ly ,  dai ly  m a x im u m  t e m p e r a t u r e s  
w e r e  s l ig h t ly  h ig h e r  d u r in g  June  and s l ig h t ly  lo w er  du r ing  J u ly  and 
A ugus t  than  the m e an .  F a l l  1978 w as  c o n s id e r a b ly  c o o le r  than u su a l ,  
w h i le  O c to b e r  1979 w as  w a r m e r  than n o r m a l .
T ab le  1. A v e ra g e  da i ly  m a x im u m  t e m p e r a t u r e  (F) by month at 




May Jun Ju l Aug Sep Oct Nov
59.9 75.7 77.7 79.4 66.6 53.0 31.5
53.4 71.0 77.8 76.1 54.4 50.3 30.3
62.6 74.0 8 3 .3 75.4 70.5 61.5 34.7
62.2 71.2 82.3 80.3 67.5 53.9 3 6 .8
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V eg e ta t io n
A p p ro x im a te ly  85% of the s tudy  a r e a  is  f o r e s t e d .  F o r e s t e d  
a r e a s  w e r e  c l a s s i f i e d  by a r b i t r a r y  types  b a s e d  on the  dom inant  
s t r u c t u r a l  c h a r a c t e r i s t i c s  of the  s tan d ,  and by  h ab i ta t  types  ( P f i s t e r  et 
a l .  1977). S t r u c t u r a l  c h a r a c t e r i s t i c s  w e r e  chosen  a s  the  c l a s s i f i c a t i o n  
b a s i s  f o r  the  f o r e s t  o v e r s t o r y  b e c a u s e  d is t ingu ish ing  t r e e  s p e c i e s  f r o m  
a e r i a l  pho tos  w i th  co m p le te  a c c u r a c y  w as  often dif f icul t .  F u r t h e r m o r e ,  
e lk  p ro b a b ly  r e s p o n d  m o r e  to s t r u c t u r a l  c h a r a c t e r i s t i c s  of the f o r e s t  
than  to o v e r s t o r y  co m p o s i t io n  (M arc u m  1975). P f i s t e r  et a l .  hab i ta t  
ty p e s  w e r e  d e t e r m in e d  w ith  an  e l e v a t io n / a s p e c t  m o d e l  deve loped  f r o m  
a p p r o x im a te l y  450 s a m p le d  s i t e s  (F ig .  3). Habitat  type p h a s e s  and 
m i n o r  h a b i ta t  types  w e r e  g e n e ra l ly  not d i f f e re n t ia te d  by the m o d e l ,  and 
w e r e  g ro u p e d  w ith  s i m i l a r ,  m o r e  co m m o n  ty p es .  T h is  s y s t e m  w as  
u s e d  p r i m a r i l y  to d e s c r i b e  u n d e r s t o r y  s p e c i e s  com p o s i t io n  b e c a u s e  
h a b i ta t  ty p es  w e r e  o r ig in a l ly  d e s c r ib e d  only in p o ten t ia l  o r  n e a r  c l im a x  
(about 70 y e a r s  old o r  g r e a t e r )  p lan t  c o m m u n i t i e s .  A cc o rd in g  to 
P f i s t e r ,  c l im a x  u n d e r s t o r y  s p e c i e s  b e c o m e  e s ta b l i s h e d  in e a r l y  s e r a i  
s t a g e s ;  h en c e ,  the s y s t e m  p ro b ab ly  h a s  g r e a t e r  v a lu e  fo r  d e s c r ib in g  
u n d e r s t o r y  r a t h e r  than  o v e r s t o r y  s p e c i e s  co m p o s i t io n  in a r e a s  c o m ­
p r i s e d  p r i m a r i l y  of e a r l y  to  m i d - s e r a l  c o m m u n i t i e s .
A s  a  r e s u l t  of e x te n s iv e  f o r e s t  f i r e s  about 30, 60, and 90 
y e a r s  ago  (E l l i so n  1972), the  f o r e s t  o v e r  s t o r y  is  p re d o m in a n t ly  
p o l e - s i z e  (4-10 in c h es  [10-25 cm ]  dbh) lodgepole  p ine  (P in u s  c o n t o r t a )
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DRAINAGE f  7 0 0 0  
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7 0 0 0
A b la /X e te  -  Vase (on high gentle slopes)
Abla /M e fe  
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A b la /A ls i
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a t  e l e v a t io n s  above 5600 fee t  (1700 m) on s o u th e r l y  a s p e c t s ,  and above 
5100 f e e t  (1550 m) on n o r t h e r l y  a s p e c t s .  I so la ted  s ta n d s  of m a t u r e - o l d  
( g r e a t e r  than  15 in c h e s  [38 cm ] dbh) suba lp ine  f i r  (A bies  l a s i o c a r p a ), 
E n g e lm a n n  s p r u c e  (P i c e a  e n g e lm a n i i ), and s o m e  w e s t e r n  l a r c h  (L a r ix  
o c c i d e n t a l i s ) and D o u g la s - f i r  (P s e u d o ts u g a  m e n z i e s i i ) tha t  e s c a p e d  
b u rn in g  a r e  a l s o  p r e s e n t  above th e s e  e lev a t io n s .  The r a n g e  of suba lp ine  
f i r  and  E n g e lm a n n  s p r u c e ,  h o w e v e r ,  ex tends  down to 4400 fee t  (1340 m) 
in s t r e a m  b o t to m s .  Both the s e r a i  lodgepole  p ine  and the  m a t u r e  
m i x e d - s p e c i e s  s ta n d s  a r e  in the  suba lp ine  f i r  h ab i ta t  type s e r i e s .
At e lev a t io n s  below the suba lp ine  f i r  zone, D o u g la s - f i r  o c c u r s  
in a l m o s t  p u r e  s t a n d s  on d ry ,  w e s t  and sou th  a s p e c t s .  H owever ,  on 
n o r th  and e a s t  a s p e c t s  and on loca l ly  m o is t  s i t e s ,  m ixed  D o u g la s - f i r  
and w e s t e r n  l a r c h  s ta n d s  a r e  found. P o n d e r o s a  p ine (P in u s  p o n d e r o s a ) 
is  a c o m m o n  s e r a i  codom inan t  with  D o u g la s - f i r  on d ry  s i t e s  at  low 
e l e v a t io n s .  G e n e ra l ly ,  D o u g la s - f i r  and p o n d e ro s a  p ine s ta n d s  a r e  
p o le -y o u n g  s i z e  (4-15 in ch es  [10-38 cm ] dbh), w h e r e a s  s o m e  m ixed  
D o u g l a s - f i r / l a r c h  s ta n d s  a r e  m a t u r e - o l d ,  due to l a rg e  l a r c h  that 
d o m in a te  the s t a n d s .  A r e a s  w h e re  suba lp ine  f i r  is  absen t  a r e  in the 
D o u g la s - f i r  h ab i ta t  type  s e r i e s .
U n d e r s to r y  s p e c ie s  d i s t r ib u t io n  follows an e leva t iona l  g r a d ie n t  
s i m i l a r  to tha t  of t r e e  s p e c i e s .  U n d e r s to r y  co m p o s i t io n  is d i s c u s s e d  
below  in r e f e r e n c e  to  hab i ta t  types .  T ab le  2 shows the p e r c e n ta g e  of 
the  s tu d y  a r e a  occup ied  by  each  type, and co n s tan c y  and m e a n  canopy































Table  2.  Constanc}-^ and a v e r a g e  c o v e r a g e  CL) of Important  plants in f o r e s t  habitat  type s  and p h a s e s  in the l o w e r  Blackf oot  dr a in a g e .  
Data fr om  Dr.  Stephen Arn o,  USDA F o r e s t  S c i e n c e s  Labo ra to ry ,  M i s s o u l a ,  MT.
D o u g l a s - f ir  habitat  types Alpine  f ir  habitat types
VAC A SYAL LIBO CA FU F E Io b PHMA VAGL X E T E - V A G L X E T E -V A S C LIBO M EF E CACAC
P e r c e n t  of  s tudy area^ 13.0 18.0 10.7 8.7 5.7 2.3 1.3 6.7 0.3 4.3 11.3 2.7
Number  of plots 5 8 8 14 19 30 9 16 7 9 14
Alnus  s inuata 1 (3) 1 (37) 3 (0 ) 3(0)
M e n z i e s i a  fe r r u a in e a 3 (0) l U ^ 8 (1) 10(38)
P h v so c a r p u s  m a l v a c e u s 3 (2 ) 5 (2) 1 (2) 10(44 ) 3(1)
Spirea  bet ul i fo l ia 10(14) 6 (7) 10(8) 8CM 7( 6) 7(4) 8(2) 7(1) 5 (5) 1 (3)
S ym p h o r ic a r p o s  a lb us 8 U 8 ) 10 (IS) 9 U 3 ) 5 (1) 1 (1) 9 ( ^ 2 ( 2 ) 1(1) • ■ > 1 (3) • • •
V acciniu m c a e s o i t o s u m 10(1 5 ) . . • « • 1 (0) • • ♦ . . .
V ac ci n iu m  globulare 2 U 5 ) 8 (1 0 ) 1 (1) 1 (23) 9 (3 1) 10( 43) 7(2) 10(27 ) 9( 11)
V a c c in iu m  s c o p a r i u m • * • 1 (0) 2(19 ) 6 (22) 9(70) 5 (20) 7 (1 9 )
A r c t o s i a n h v l o s  u v a - u r s i 10( 3 4 ) 3 (2) 3( 3) 4 (1 3 ) 2 (4) 2 ( 9 ) 1(2) 5 (5) 1 (37)
Linnaea  b o r e a l i s 6 U 1 ) 1 (0) 10(15) 1 (1) 2 (4) 2 (1) 1 (1) * • • 10 (13) 2 0 8 )
Affro-ivron spicatiur. 3 U 9 ) 2 (1) 8( 15 ) 3 ( ^
C a l a m a g r o s t i s  r u b e s c e n s 10 (1 9 ) 8 ^ 8 ) 10 (8) 10(41 ) 2 (1) 9(27) 9(15) 6 (10) 3 ^ ^ 8 (1) 1 (8)
C a r e x  s e v e r ! 10 (1 7 ) 8 ( n 8 (1 5 ) 2 ( 6 ) 9(22 ) 8 ( 8 ) 8 (8 ) 10(1) 3( 1)
F e s t u c a  ida ho ens is * • * * • - ' * • 2 ( 6 ) 10 (12) 1 (1) , . . . . , * . . ' ■ • . . .
A r n ic a  co r d i f o l i a 6 ( n 6 (14) 8 (15) 9(14) 3(1) 4 (1 1 ) 4( 14 ) 1(1) 1 (1)
A rni ca  lat i fo l ia z n ) 8 ( ^ 1 (9) 1 (5) 6 (2 1) 9 # ) 7(4) 8 (1 8) 9(17)
B a l s a n i o r h i z a  s a s i t ta ta 2 Ü ) 1 (3) 1 (1) 3 (10) 4 (3) 1 (3)
X e r o n h v l l u m  tenax 2 (3) 6CW ' ■ • . . . 1 (2) 7 (2 8 ) 10 (4 6) 10 (1 3 ) 9( 28) 9(15 )
&Code to c o n s t a n c y  values:
-  = 0 -5 2 = 15 -25" 4 = 35-45". 6 = 5 5- 65" 8 = 75-85 L 10 = 95-lOOL
1 = 5 - 1 5 L 3 = 25 -33 ", 5 = 45-55", 65-757 , 9 = 85 -9 5 "u
b p r o m  P f i s t e r  et a l .  (1977).
'^Data av a i l a b le  only for  habitat phase .  
^ D e t e r m i n e d  f rom  this s tudy,  not by  Arno.
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c o v e r a g e s  f o r  u n d e r  s t o r y  s p e c i e s  of h a b i ta t  types  found in the s tudy  
a r e a .  The  l a t t e r  f i g u re s  a r e  b a s e d  on h ab i ta t  types  s a m p le d  in the 
s tu d y  a r e a  and in ad ja c e n t  e a s t  Lolo  N a t iona l  F o r e s t  lan d s .  This  
in f o rm a t io n  w as  k ind ly  su p p l ied  by  D r .  S tephen F .  A rno ,  USDA F o r e s t  
S c ie n c es  L a b o r a to r y ,  M is s o u la .
T h e  P s e u d o ts u g a  m e n z i e s i i / V a c c in iu m  c a e s p i to s u m  (PSM E / 
VACA) h ab i ta t  type  o c c u r s  a t  e lev a t io n s  below 4600 fee t  (1400 m) on 
e a s t ,  sou th ,  and w e s t  a s p e c t s ,  and below 4200 fee t  (1280 m) on n o r th  
a s p e c t s .  It i s  a l s o  found on w e l l - d r a i n e d  b e n c h e s  and r id g e to p s ,  and 
on gen t le  undula t ing  t e r r a i n .  Dom inant  s p e c i e s  a r e  white  s p i r e a  
(S p i r e a  b e t u l i f o l i a ), s n o w b e r r y  (S y m p h o r ic a rp o s  alb u s ), twinf low er  
(L in n a e a  b o r e a l i s ), p i n e g r a s s  (C a l a m a g r o s t i s  r u b e s c e n s ), b e a r b e r r y  
(A rc to s t a p h y lo s  u v a - u r s i ), and elk s e d g e  (C a re x  g e y e r i ). Within the 
s a m e  e lev a t io n  and a s p e c t  r a n g e ,  the  P s e u d o ts u g a  m e n z i e s i i / 
S y m p h o r i c a r p o s  alb us (PSM E/SYA L) h ab i ta t  type  o c c u r s  on s i t e s  with  
m o d e r a t e  s lo p e ,  and on d r y ,  open r id g e to p s  and  s lo p e s .  The u n d e r s to r y  
is  u su a l ly  dom in a ted  b y  s n o w b e r r y .  On d r y  s i t e s ,  b luebunch w h e a tg r a s s  
(A g ro p y ro n  s p i c a t u m ) i s  w e l l  r e p r e s e n t e d ,  w h e r e a s  on m o r e  m o is t  s i t e s  
p i n e g r a s s  and  h e a r t - l e a f  a r n i c a  (A rn ic a  c o r d i f o l i a ) a r e  com m on .
The P s e u d o t s u g a  m e n z i e s i i / L in n ae a  b o r e a l i s  (PSM E/LIB O ) 
h a b i ta t  type  o c c u r s  on n o r t h e r l y  a s p e c t s  f r o m  about 4200 to 5100 fee t  
(1280-1550  m) e lev a t io n .  V ege ta t ion  is  p r i m a r i l y  tw inf low er ,  h e a r t -  
l e a f  a r n i c a ,  g lobe h u c k l e b e r r y  (V acc in iu m  g lo b u l a r e ), and s n o w b e r ry .
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A djo in ing  the  P S M E /L IB O  h ab i ta t  type on w e s t  s lo p e s ,  the  P s e u d o ts u g a  
m e n z i e s i i / C a l a m a g r o s t i s  r u b e s c e n s  (PSM E/C A R U ) h ab i ta t  type ex tends  
a long  w e s t  and  sou th  s lo p e s  f r o m  4600-  to 5600-foo t  (1400- to 1700-m) 
e l e v a t io n s .  P i n e g r a s s  of ten  d o m in a te s  th is  type ,  w i th  h e a r t - l e a f  
a r n i c a ,  e lk  s e d g e ,  and b e a r b e r r y  u su a l ly  co m m o n .  Within the 
P S M E /C A R U  d i s t r ib u t io n ,  the  P s e u d o t s u g a  m e n z i e s i i  b u n c h g r a s s  
h a b i ta t  ty p e s ,  m a in ly  the  Idaho f e s c u e  (F e s t u c a  i d a h o e n s i s ) and 
b lu ebunch  w h e a t g r a s s  ty p e s ,  o c c u r  on s te e p  and ro ck y ,  and o p en -  
t i m b e r e d  s lo p e s .
T h e  P s e u d o t s u g a  m e n z i e s i i / P h y s o c a r p u s  m a lv a c e u s  (PSM E / 
PHMA) h ab i ta t  type ,  d o m in a te d  by n in e b a r k  (P h y s o c a rp u s  m a l v a c e u s ) 
and  p i n e g r a s s ,  is  l im i t e d  to e a s t  s lo p e s  f r o m  4600 to 5000 fee t  (1400- 
1525 m) and  on v e r y  s te e p  and ro c k y  w e s t - f a c in g  s lo p e s .  The 
P s e u d o t s u g a  m e n z i e s i i / V ac c in iu m  g lo b u la re  (P S M E /v A G L )  type 
ex tends  to 5600 f e e t  (1700 m) f r o m  the u p p e r  l im i t  of the P S M E /P H M A  
type  on the s a m e  g e n e r a l  a s p e c t s .  Globe h u c k l e b e r r y ,  b e a r g r a s s  
(X e ro p h y l lu m  te n a x ), m o u n ta in  a r n i c a  (A rn i c a  l a t i f o l i a ), h e a r t - l e a f  
a r n i c a ,  p i n e g r a s s ,  and  g r o u s e  w h o r t l e b e r r y  (V acc in iu m  s c o p a r i u m ) 
a r e  c o m m o n .
The A bies  l a s i o c a r p a  c l im a x  s e r i e s  hab i ta t  types o c c u r  above 
5500 f e e t  (1675 m) on n o r t h e r l y  s lo p e s ,  and 90° and 270* a z im u th s  
b e in g  conven ien t  b o u n d a ry  l in e s  to d is t in g u ish  n o r t h e r l y  and s o u th e r ly  
a s p e c t s .  The  A bies  l a s i o c a r p a / X ero p h y l lu m  tenax  (A B L A /X E T E )
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h a b i ta t  type ,  V ac c in iu m  g lo b u la re  (VAGL) p h a s e ,  is  found on s o u th e r l y  
s lo p e s  and r id g e to p s  b o r d e r i n g  the  low e lev a t io n  P S M E /C A R U  and 
P S M E /V A G L  ty p e s ,  B e a r g r a s s ,  g lobe h u c k l e b e r r y ,  and g r o u s e  
w h o r t l e b e r r y  a r e  w e l l  r e p r e s e n t e d .  The  V ac c in iu m  s c o p a r iu m  (VASC) 
p h a s e  i s  of ten  found on b e n c h e s  on gen t le  s lo p e s  with in  th is  ty p e 's  
r a n g e .  In s o m e  c a s e s ,  a m o s a i c  of VAGL and  VASC p h a s e s ,  c o m p l i ­
c a te d  b y  low c o v e ra g e  of VAGL, m a k e s  p h a s e  d i f fe re n t ia t io n  diff icult .  
E x tend ing  f r o m  the  u p p e r ,  5100-foo t  (1555-m ) ,  e lev a t io n a l  b o u n d a ry  of 
the  P S M E /L IB O  type  to a p p r o x im a te ly  5800 fee t  (1770 m) on n o r t h e r l y  
s lo p e s  is  the  A bies  l a s i o c a r p a / L in n ae a  b o r e a l i s  (ABLA/LIBO) hab i ta t  
type .  Dom inan t  s p e c i e s  a r e  b e a r g r a s s ,  g r o u s e  w h o r t l e b e r r y ,  
twinf lo w e r ,  globe h u c k l e b e r r y ,  and m o u n ta in  a r n i c a .  A d en s e  g row th  
of f o o l ' s  h u c k l e b e r r y  (M e n z ie s ia  f e r r u g i n e a ) u su a l ly  c h a r a c t e r i z e s  the 
A b ie s  l a s i o c a r p a / M e n z ie s ia  f e r r u g i n e a  (A B L A /M E F E )  h ab i ta t  type.
This  type  is  found on n o r th  s lo p e s  above 5400 fee t  (1645 m ) .  Low 
s h r u b s  and fo rb s  ty p ic a l  of the A B L A /X E T E -V A G L  hab i ta t  type a r e  
u s u a l ly  co m m o n .  In c lu s io n s  of the  A B L A /Alnus s in u a ta  hab i ta t  type 
a r e  c o m m o n .
The  h a b i ta t  type  in t im b e r e d  s t r e a m  b o t to m s  is  u su a l ly  A b ies  
l a s i o c a r p a / C a l a m a g r o s t i s  c a n a d e n s i s  (ABLA/CACA).  U n d e r s to ry  
v a r i e s  w i th  the  h o r i z o n ta l  co n f ig u ra t io n  of the  s i t e .  B ro ad ,  gen t ly  
s lo p in g  b o t to m s  a r e  v a r i o u s l y  c h a r a c t e r i z e d  by  b lu e jo in t  (C a l a m a g r o s t i s  
c a n a d e n s i s ), s e d g e s  (C a re x  spp .  ), w av y - le a v e d  a l d e r  (Alnus s in u a t a ).
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m o u n ta in  a l d e r  (Alnus in c a n a ), and  v a r io u s  fo rb s  su c h  a s  a r r o w l e a f  
g r o u n d s e l  (Senec io  t r i a n g u l a r i s ) and tw inflow e r .  N a r ro w ,  s t e e p - w a l l e d  
can y o n s  a r e  d o m in a te d  by  m o u n ta in  a l d e r ,  r e d - o s i e r  dogwood (C o rn u s  
s t o l o n i f e r a ), and m ou n ta in  m a p le  (A c e r  g l a b r u m ). Wet m eadow s  a r e  
m a in ly  c o m p o s e d  of s e d g e s ,  b lu e jo in t ,  and willow (Salix spp .  ).
V eg e ta t io n  in d r y  m e ad o w s  o r  n a t u r a l  openings v a r i e s  w ith  
the  m o i s t u r e  r e g i m e .  Open r id g e to p s  and  s lo p e s  at low e leva t ions  a r e  
c h a r a c t e r i z e d  m a in ly  by  b luebunch  w h e a t g r a s s ,  Idaho f e s c u e ,  and 
a r r o w l e a f  b a l s a m r o o t  (B a l s a m o r h i z a  s a g i t t a t a ), w ith  s o m e  p r a i r i e  
J u n e g r a s s  (K o e le r i a  c r i s t a t a ) and S a n d b e rg ' s  b l u e g r a s s  (P o a  s a n d b e r g i i ). 
At h ig h e r  e lev a t io n s  and on m o i s t e r  s i t e s ,  the  fo rb  com ponen t  b e c o m e s  
m o r e  im p o r ta n t  w i th  g iant  hysop  (A g a s ta c h e  u r t i c i f o l i a ) and a r r o w l e a f  
b a l s a m r o o t  am ong  the m o s t  co m m o n  s p e c i e s .  Hay m eadow s and 
p a s t u r e s  a r e  v a r i o u s l y  v e g e ta t e d  with  t im o thy  (P h le u m p r a t e n s e ), 
b r o m e  (B r o m u s  spp .  ), K en tucky  b l u e g r a s s  (Poa  p r a t e n s i s ), and a l fa l fa  
(M ed icago  s a t l v a ).
V ege ta t ion  in logged a r e a s  v a r i e s  with  e leva t ion  and a s p e c t .
High e lev a t io n ,  n o r th - f a c in g  c l e a r c u t s  in the  sou th  end of the CSA have  
a  p r o f u s e  g row th  of b la c k  e l d e r b e r r y  (Sam bucus  r a c e m o s a ), f i r e w e e d  
(E p i lo b iu m  a n g u s t i f o l lu m ), p r i c k ly  c u r r e n t  (Hihes l a c u s t r e ), wild 
r a s p b e r r y  (Rubus i d e a u s ), and lodgepole  pine s a p l in g s  3-10 fee t  (0 .9-  
3.0 m) t a l l .  The su r ro u n d in g  f o r e s t  i s  in the  A B L A /M E F E  h ab i ta t  
typ®* T h e s e  cu ts  w e r e  co m p le ted  in 1965. In c o n t r a s t ,  the n o r th - f a c in g
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s e e d - t r e e  cu t  and c l e a r c u t  a t  lo w e r  e lev a t io n s  a t  the  n o r th  end of the 
CSA a r e  d o m in a te d  by  e lk  s e d g e  and  p i n e g r a s s .  D o u g la s - f i r  hab i ta t  
ty p e s  a r e  found in the  s u r ro u n d in g  a r e a .  T h e se  cu ts  w e r e  com ple ted  
in 1968. P a r t i a l l y  logged a r e a s  a r e  m a in ly  c h a r a c t e r i z e d  by x e r i c  
s p e c i e s  th a t  w e r e  p r e s e n t  in the  u n d e r s t o r y  b e f o r e  logging, and which  
a r e  g e n e r a l ly  f a v o r e d  by  open canopy  cond i t ions  c r e a t e d  by  p a r t i a l  
cu t t ing  m e th o d s .
L a n d - U s e  P r a c t i c e s
Logging h a s  b een ,  and  co n t in u es  to  b e ,  the  p re d o m in a n t  u se  
of the s tudy  a r e a .  A p p ro x im a te ly  60% of the  a r e a ,  m a in ly  p r iv a t e ly  
owned land ou ts ide  the CSA, h as  b een  logged. Logging at the tu rn  of 
the  c e n tu r y  w as  ex te n s iv e  on the f l a t s  and low undula t ing  h i l l s  ad ja ce n t  
to the  Blackfoo t  R i v e r .  Logs  w e r e  f loa ted  down the R iv e r  to B onne r  
fo r  m i l l in g  d u r in g  the  s p r in g  h ig h - w a te r  p e r io d .  By 1950, ex ten s iv e  
logging  and  a s s o c i a t e d  r o a d  bu i ld ing  had o c c u r r e d  th roughou t  the n o r th ,  
n o r th w e s t ,  and w es t  p o r t io n s  of the a r e a .  Within the  p a s t  30 y e a r s ,  
r e m n a n t  and  s e c o n d - g ro w th  t i m b e r  have  b e e n  heav i ly  logged th roughout  
the  B e a r  C r e e k ,  L i t t le  F i s h  C r e e k ,  and lo w er  C h a m b e r la in  C r e e k  
d r a i n a g e s .
A p p ro x im a te ly  53% of the  a r e a  h a s  b een  logged using s o m e  
type  of p a r t i a l  cu t t ing  m e th o d .  The p r e d o m in a n t  cu t t ing  m e thod  p r i o r  
to 1950 w a s  o v e r s t o r y  r e m o v a l  of the l a r g e s t  t r e e s ,  u su a l ly  g r e a t e r
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th an  18 in c h es  dbh. Se lec t ion ,  s h e l t e rw o o d ,  and o v e r s t o r y  r e m o v a l  
m e th o d s  have  b e e n  u s e d  f r o m  1950 to the  p r e s e n t  to  h a r v e s t  t r e e s  in a 
w i d e r  r a n g e  of d i a m e t e r  c l a s s e s .  E v e n - a g e  h a r v e s t  m e th o d s  have  not 
b e e n  w id e ly  used ;  about  2.7% of the a r e a  h a s  b een  logged in th is  m a n n e r ,  
m a in ly  b y  c l e a r c u t t in g  bu t  w ith  s o m e  s e e d - t r e e  logging. C l e a r c u t s  a r e  
lo c a te d  in the  B e a r  C r e e k  and  L i t t l e  F i s h  C r e e k  d r a in a g e s ,  a t  the  sou th  
end of C h a m b e r l a in  C r e e k ,  and at the n o r th  end of the CSA. A l a r g e  
s e e d - t r e e  cut  a l s o  o c c u r s  a t  the  n o r th  end of the  CSA.
About 30% of the  a r e a  h as  not b een  logged, m a in ly  the  CSA 
and  h igh  e lev a t io n  lands  to the w e s t  of the  CSA. E xcep t  fo r  " jeep  t r a i l s "  
f o r  f i r e  co n t ro l ,  th is  a r e a  r e m a i n e d  e s s e n t i a l l y  un ro ad ed  unti l  1978, 
w hen  the f i r s t  r o a d s  of the p lanned  CSA logging o p e ra t io n  w e r e  bu i l t .
C a t t l e  u se  a r e a s  n o r th ,  w es t ,  and sou th  of the  CSA d u r in g  the 
s p r i n g  and  s u m m e r ,  w h e r e a s  h o r s e s  a r e  g r a z e d  in the  F i s h  C r e e k  and 
B e a r  C r e e k  d r a in a g e s .  B e c a u s e  of i ts  i n a c c e s s ib i l i t y ,  the CSA 
r e c e i v e d  only  light to m o d e r a t e  g r a z in g  b e fo r e  the w e s t e r n  and n o r th e r n  
b o u n d a r i e s  w e r e  fenced  in 1977. Since 1977, no l iv e s to c k  g ra z in g  has  
o c c u r r e d  in the CSA.
Hay f ie ld s  o c c u r  along lo w er  E lk  C r e e k ,  be tw een  the  P o t t e r  
T r a p  and the  B lackfoot  R iv e r ,  and a d ja c e n t  to  the R iv e r  n o r th  of 
B l a c k t a i l  M ountain .
T h e  m a j o r i t y  of the a p p r o x im a te l y  51,000 a c r e s  (20,640 ha) in 
th e  s tu d y  a r e a  is  p r iv a t e ly  owned. About 3 9% is  owned by the C ham pion
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I n t e r n a t i o n a l  C om pany ,  8% b y  B ur l ing ton  N o r t h e r n  C om pany ,  and 9% 
b y  r a n c h e r s .  N a tu r a l  R e s o u r c e  L an d s ,  m a n ag ed  by  the  B u re a u  of Land 
M a n a g e m e n t ,  c o m p r i s e  about  20% of the  a r e a ,  w i th  the  r e m a i n d e r  (24%) 
owned by  the  S ta te  of M ontana.
R e c r e a t i o n
R e c r e a t i o n a l  u se  of the  s tudy  a r e a  is  a l m o s t  e n t i r e ly  l im i te d  
to b ig  g a m e  hunting in the f a l l .  Most of the r o a d s  on p r iv a t e  land  a r e  
c lo s e d  to public  v e h i c u l a r  t r a f f i c  y e a r - r o u n d  to l im i t  t r e s p a s s i n g  and 
r e d u c e  i n t e r f e r e n c e  w ith  t i m b e r  h a r v e s t  a c t i v i t i e s .  F r o m  1 S e p te m b e r  
to 30 N o v e m b e r ,  the  e n t i r e  a r e a  is  c lo se d  to publ ic  v e h ic u la r  a c c e s s .  
A d m in i s t r a t i v e  t r a v e l ,  su c h  a s  ro u t in e  r o a d  m a in te n a n c e ,  is c u r t a i l e d  
f r o m  1 S e p te m b e r  to the beg inn ing  of the g e n e r a l  b ig  g a m e  hunting 
s e a s o n  in la te  O c to b e r ,  a f t e r  w hich  logging and v e h ic l e s  a r e  not a l lowed 
in the a r e a .  T h e s e  r e s t r i c t i o n s  a r e  the  r e s u l t  of an a g r e e m e n t  in i t ia ted  
in 1974 by  a r e a  l a n d o w n e rs  and the Montana D e p a r tm e n t  of F i s h ,  
W ild life  and P a r k s  C o m m is s i o n  to c r e a t e  the B lackfoot  Specia l  
M a n ag em en t  A r e a  (BSMA). The  s tudy  a r e a  c o m p r i s e s  the m a jo r i t y  of 
the BSMA.
T he  o b je c t iv e s  of tfie r o a d  c l o s u r e s  a r e  to en c o u rag e  elk use  
in a r e a s  tha t  have  b e e n  r o a d e d  o r  logged and s e c u r i t y  co v e r  is  l im i ted ;  
to  p ro v id e  a qu a l i ty  w a lk - in  hunting  a r e a ;  to gain publ ic  hunting a c c e s s  
p r i v i l e g e s  on p r e v io u s ly  c lo se d  p r iv a t e  lands ;  and to p re v e n t  v e h i c u l a r
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d a m a g e  to s o i l s  and v e g e ta t io n  (McDaniel  1975).
E i t h e r - s e x  hunting f o r  d e e r  and e lk  is  a l low ed in the a r e a  
d u r in g  the  a r c h e r y  s e a s o n ,  w hich  g e n e ra l ly  o c c u r s  f r o m  the  second  
w ee k  of S e p te m b e r  un t i l  the  t h i r d  w eek  of O c to b e r .  A n t l e r l e s s  e lk  m ay  
b e  tak en  only  by  s p e c i a l  p e r m i t  d u r in g  the  g e n e r a l  b ig  g am e  s e a s o n  
w h ich  u s u a l ly  r u n s  f r o m  the  t h i r d  w eek  of O c to b e r  th rough  the th i rd  
w ee k  of N o v e m b e r .  D u r in g  1977 and 1978, 50 a n t l e r l e s s  e lk  p e r m i t s  
w e r e  a l lo t te d  to  hunting  d i s t r i c t  292. The  s tudy  a r e a  c o m p r i s e s  a 
m a j o r  p o r t io n  of the p r i m e  hunting  a r e a  in th is  d i s t r i c t .  D ur ing  1979, 
75 p e r m i t s  w e r e  a l lo t te d  f o r  the  e a s t e r n  p a r t  of hunting  d i s t r i c t  2 92 
only.  T ab le  3 show s e lk  h a r v e s t  da ta  f o r  the s tudy  a r e a  and i m m e d i ­
a t e ly  a d jace n t  a r e a s  a s  r e p o r t e d  by  M a rc u m  et a l .  (1978, 197 9) and 
M a rc u m  and L eh m k u h l  (1980), and h u n te r  u se  of the g e n e ra l  B lackfoot  
a r e a  t a l l i e d  a t  the B o n n e r  ch eck  s ta t io n  by H a r tk o rn  (Montana 
D e p a r tm e n t  of F i s h ,  W ild l i fe  and P a r k s ,  p e r s .  c o m m ,  as  r e p o r t e d  
by  M a rc u m  [ibid. ] ). N u m b e r s  of h u n te r s  and elk  h a r v e s t e d  have  
i n c r e a s e d  in r e c e n t  y e a r s  as  w e l l  a s  h u n te r  s u c c e s s  (F i reb au g h  et a l .  
1979). Although the h a r v e s t  of a n t l e r l e s s  e lk  has  i n c r e a s e d  o v e r  the 
p a s t  3 y e a r s ,  a e r i a l  counts  in d ic a te  that  r e c e n t  h a r v e s t s  have not been  
e x c e s s iv e .
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T a b le  3, E s t i m a t e d  e lk  h a r v e s t  in the B lackfoo t  S pec ia l  M anagem ent  
A r e a  f r o m  M a rc u m  et a l .  (1978, 1979) and M a rc u m  and 
L eh m k u h l  (1980), and h u n te r  u se  in the  g e n e r a l  B lackfoot  
a r e a  t a l l i e d  a t  B o n n e r  by  H a r tk o rn  (p e r s .  c o m m , a s  r e p o r t e d  
in M a rc u m  [ibid. ] ).
E lk  h a r v e s t
T o ta l
Y e a r l in g
m a l e s
B r a n c h - a n t l e r e d  
m a l e s F e m a l e s C a lv es H u n te r s
1977 38 17 10 9 2 2858
1978 50 27 10 8 5 4876%
1979 50 17 14 14 5 4879
^ P o r t i o n  of i n c r e a s e  m a y  be due to s t r i c t e r  e n fo rc e m e n t  of 
law r e q u i r i n g  h u n te r s  to s top  a t  ch eck  s ta t io n s .
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C H A P T E R  III
M ATERIALS AND METHODS
E lk  M a rk in g  and O b s e r v a t io n
T h r e e  c o r r a l  t r a p s  w e r e  c o n s t r u c t e d  on the  w in te r  r a n g e  
(F ig .  1). G r a s s  and a l fa l fa  hay  w e r e  u se d  to b a i t  t r a p s .  T ra p p in g  
g e n e r a l l y  beg a n  in la te  D e c e m b e r  and cont inued  unti l  l a te  M a rc h  when 
e lk  w e r e  no lo n g e r  a t t r a c t e d  by  the  hay .  Adult e lk  w e r e  c o l l a r e d  with  
r a d io  t r a n s m i t t e r s  pac k ag e d  in m o ld e d  PVC pipe  a s  d e s c r ib e d  by  
P e d e r s o n  (1977). R a d io  f r e q u e n c i e s  w e r e  in the  150-151 m H z r a n g e .  
C an v as  web c o l l a r s ,  c o lo r  coded  b y  t r a p s i t e ,  w e r e  a t ta c h e d  to adult  
e lk  when  the to ta l  n u m b e r  of r a d io  c o l l a r s  in the  f ie ld  a p p ro a c h e d  20. 
T w en ty  r a d io e d  elk w e r e  c o n s id e r e d  the m a x im u m  n u m b e r  tha t  could 
b e  lo c a te d  e a s i ly  in 1 a e r i a l  t r a c k in g  a t t e m p t .  All  c a lv e s  w e r e  m a r k e d  
w ith  web c o l l a r s .  Web c o l l a r s  w e r e  u sed  p r i m a r i l y  a s  m a rk in g  
d e v ic e s  fo r  e s t im a t in g  s p r in g  popu la t ion  s i z e  by  a e r i a l  coun ts .  P o p u ­
la t ion  e s t i m a t e s  f r o m  t h e s e  coun ts  w e r e  highly  v a r i a b l e  and w il l  not be  
r e p o r t e d .
E x te n s iv e  f o r e s t  c o v e r ,  a b s e n c e  of an  ex te n s iv e  ro a d  n e tw o rk ,  
and  the  l a c k  of p r o m in e n t  r i d g e s  and  poin ts  p r e c lu d e d  r e l i a b le  g round  
t r a c k i n g  on a  r e g u l a r  b a s i s .  T h e r e f o r e ,  l ight  a i r p l a n e s  (P ip e r  Super
23
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Cub and  C e s s n a  182) w e r e  u sed  to lo c a te  r a d i o - c o l l a r e d  e lk  on a 
w e e k ly  b a s i s  f r o m  m id - M a y  to e a r l y  D e c e m b e r .  The re c e iv in g  
an ten n a  s y s t e m  c o n s i s t e d  of 2 " h " an te n n a s  (T e lo n ic s ,  T e l e m e t r y -  
E l e c t r o n l c s  C o n s u l ta n t s ,  M e sa ,  AZ) m o u n ted  p e r p e n d i c u l a r ly  to the 
a i r c r a f t  fu se la g e  on wing s t r u t s .  A e r i a l  t r a c k in g  m e th o d s  w e r e  
s i m i l a r  to  th o se  d e s c r i b e d  by Denton (1973). E lk  lo ca t io n s  w e r e  
m a r k e d  on 1:12,000 s c a l e  c o lo r  a e r i a l  p h o to g rap h s  du r ing  the f l ight .  
V i s u a l  lo ca t io n s  w e r e  a c c u r a t e l y  m a r k e d  on the  photo ,  w h e r e a s  
n o n v isu a l  lo ca t io n s  w e r e  p inpo in ted  in a 1-2 a c r e  (0 .4 -0 .8  ha) a r e a .
M oni to r ing  of 2 4 -h o u r  m o v e m e n ts  w as  done by  ground  
t r a c k in g .  Su itab le  lo c a t io n s  f r o m  which  to t r a c k  e lk  w e r e  s e le c te d  
a f t e r  e lk  had  b een  lo c a te d  by w eek ly  a e r i a l  t r a c k in g  f l ig h ts .  Loca t ions  
d e e m e d  su i t a b le  w e re ;  w i th in  1,0 m i l e  (1,6 km) of elk ,  p r e f e r a b ly  
w ith in  0.5 m i l e  (0.8 km); on an  open r id g e to p  to p ro v id e  l i n e -o f - s ig h t  
s ig n a l  r e c e p t io n  and e l im in a te  to p o g rap h ic  and v e g e ta t iv e  s ig n a l  bounce; 
and s i t u a te d  so  tha t  c o m p a s s  b e a r i n g s  taken  on r a d io  s ig n a ls  f r o m  2 
t r a c k in g  lo ca t io n s  would  f o r m  a p p r o x im a te ly  a 90° angle  of i n t e r s e c t io n .  
T he  s e l e c t e d  lo ca t io n s  w e r e  u se d  th roughou t  the  2 4 -h o u r  t r ac k in g  
p e r io d ,  u n le s s  p r o b le m s  w ith  s ig n a l  r e c e p t io n  w e r e  e n c o u n te red .  In 
tha t  c a s e ,  the q u es t io n ab le  t r a c k in g  s ta t io n  w as  r e lo c a te d .
D uring  1978, t r a c k in g  eq u ipm en t  c o n s i s t e d  of a r a d io  r e c e i v e r  
and  a  h a n d -h e ld  " h " an ten n a  a t  each  s ta t io n .  D i r e c t io n a l  b e a r i n g s  on 
r a d i o  s ig n a l s  w e r e  tak en  w ith  a h a n d -h e ld  R a n g e r  c o m p a s s .  During
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1979, an  a n t e n n a - m a s t  s y s t e m  w as  u sed  to i n c r e a s e  a c c u r a c y .  An 
"H " a n te n n a  w a s  m o un ted  on an  8-12 foot (2 .4 -3 ,7  m) te le sco p in g  
f i b e r g l a s s  po le  tha t  w a s  p la c e d  In a  2 - t i e r e d  a lu m in u m  b a s e .  The  top 
p la te  of the  b a s e  w as  I n s c r ib e d  with  360° c o m p a s s  b e a r i n g s ,  and a 
p o in te r  I n s e r t e d  Into the m a s t  Ind ica ted  the  an ten n a  d i r e c t io n .  B e a r in g s  
on a l l  r a d io - t a g g e d  e lk  tha t  w e r e  w ith in  r a n g e  of the r e c e iv in g  s ta t io n s  
w e r e  r e c o r d e d  a t  h o u r ly  I n te r v a l s  f o r  24 h o u r s .  C o m m u n ica t io n  
b e tw een  the  s t a t io n s ,  b y  m e a n s  of w a l k i e - t a lk i e s ,  enabled  us to be 
c e r t a i n  that  the s a m e  elk w e r e  be ing  lo c a te d  f r o m  each  s ta t io n ,  and 
tha t  t h e r e  w e r e  no s ig n a l  r e c e p t io n  p r o b l e m s .  L o ca t io n s  w e r e  l a t e r  
p lo t ted  In the  office.
E lk  H ab i ta t  Use and M ovem en ts
L o ca t io n s  fo r  e a ch  r a d i o - c o l l a r e d  elk,  a s  d e t e r m in e d  by 
a e r i a l  t r a c k in g ,  w e r e  p lo t ted  f r o m  a e r i a l  photos  onto Individual a c e ta t e  
s h e e t s  o v e r la id  on a 1:24,000 s c a l e ,  7.5 m ln .  USGS topograph ic  b a s e  
m a p .  T o p o g ra p h ic  and v e g e ta t iv e  c h a r a c t e r i s t i c s  of the loca t ion  s i t e  
(Tab le  4), and d i s t a n c e  to r o a d s  and  h u m a n  a c t iv i t i e s  w e r e  d e t e r m in e d  
f r o m  the b a s e  m ap ,  m a p  o v e r l a y s ,  and a e r i a l  pho tos .  Habitat  types  
( P f i s t e r  e t  a l ,  1977) w e r e  d e t e r m in e d  f r o m  an e l e v a t io n /a s p e c t  m ode l  
tha t  w a s  b a s e d  on a p p r o x im a te ly  450 s a m p le  s i t e s  In the s tudy  a r e a  
(F ig .  3). W h e n ev e r  p o s s i b le ,  d i s t a n c e  to a c t iv e  h u m a n  d i s tu rb a n c e  
w a s  m e a s u r e d  f ro m  elk  lo c a t io n s  to s p e c i f i c  s i t e s  of hum an  ac t iv i ty
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T a b le  4. G e n e r a l  h a b i ta t  c h a r a c t e r i s t i c s  r e c o r d e d  
f o r  a e r i a l  e lk  lo c a t io n s .
T opo g rap h y
E lev a t io n
Slope
A sp ec t
Slope p o s i t io n  
T o p o g rap h y  Code I 
T o p o g ra p h y  Code II 
H o r i z o n ta l  con f ig u ra t io n  of s lope  
D is ta n ce  to  w a t e r
V ege ta t ion
P f i s t e r  et  a l .  h ab i ta t  type 
C o v e r  c l a s s  
S u c c e s s i o n a l s t a g e  
P r o x i m i t y  to  eco tone  
D iv e r s i t y  and i n t e r s p e r s i o n
D is tu rb a n c e
D is ta n c e  to: C lo se d  ro a d  
Open r o a d  
N e a r e s t  logged a r e a  
P r o p o s e d  logging r o a d s  and 
t i m b e r  s a l e s  
N e a r e s t  hum an  d i s tu rb a n c e  
New r o a d s
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
27
a s  o b s e r v e d  w h i le  t r a c k in g  e lk  f r o m  the a i r .  O th e r w is e ,  g e n e r a l  
a r e a s  of d i s t u r b a n c e  f o r  d i s c r e t e  t im e  p e r io d s  w e r e  used .
M o v e m en ts  and  h o m e  r a n g e  s t a t i s t i c s  w e r e  d e te rm in e d  with  
the  a id  of 2 c o m p u te r  p r o g r a m s  deve loped  by  p e r s o n n e l  of the M ontana 
D e p a r tm e n t  of F i s h ,  W ild life  and P a r k s ,  and the  C h a m b e r la in  C r e e k  
E lk  Study. Both p r o g r a m s  u s e d  U n iv e r s a l  T r a n s v e r s e  M e r c a to r  g r id  
c o o r d in a te s  to d e s c r i b e  each  loca t ion .  Home r a n g e  a r e a  w as  ca lcu la ted  
by  the m in i m u m  a r e a  m e th o d  of Mohr (1947). S tan d a rd  d i a m e t e r s  w e r e  
c a lc u l a te d  a f t e r  H a r r i s o n  (1958).
H ab i ta t  A v a i lab i l i ty
A sa m p l in g  p r o c e d u r e  deve loped  by  M a rc u m  (1975) w as  u sed  
to p ro v id e  e s t i m a t e s  of h ab i ta t  a v a i l a b i l i t y  fo r  c o m p a r i s o n  with  elk 
h ab i ta t  u se .  In i t ia l ly ,  the  a r e a  av a i la b le  to the e lk  w as  d e t e r m in e d  by  
connec t ing  the  p e r i m e t e r  po in ts  of a l l  r a d io  lo c a t io n s .  The b a s e  m ap  
of th is  a r e a  w as  then o v e r l a id  with  a g r id  on which  r a n d o m ly  s e l e c te d  
po in ts  w e r e  lo ca te d .  T h e s e  po in ts  w e r e  a l s o  m a r k e d  on a e r i a l  
p h o to g ra p h s .  E ach  po in t  w as  d e s c r i b e d  in t e r m s  of topograph ic  and 
v e g e ta t iv e  c h a r a c t e r i s t i c s  and d i s tu rb a n c e  r e l a t io n s h ip s  as  w as  done 
w ith  e lk  lo c a t io n s .  T h is  p r o c e d u r e  p ro v id ed  a p e r c e n ta g e  e s t i m a t e  of 
the  o c c u r r e n c e  of v a l u e s  f o r  each  hab i ta t  f a c t o r .
A s  opposed  to e lk  lo c a t io n s ,  the  r a n d o m  po in ts  had no 
t e m p o r a l  r e l a t io n s h ip ,  so  it  w as  n e c e s s a r y  to take  s e v e r a l  s a m p le s  fo r
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each  s e a s o n  o r  y e a r  f o r  h a b i ta t  and d i s tu rb a n c e  f a c t o r s  that  changed  
s e a s o n a l l y  o r  y e a r l y .  F o u r  h u n d red  po in ts  w e r e  u sed  in i t ia l ly  in  1978; 
bu t ,  d u r in g  1979, 300 po in ts  w e r e  u se d  a f t e r  d e t e rm in in g  tha t  th is  
n u m b e r  w ould  y ie ld  a s  good an e s t i m a t e  a s  400 po in ts .  Th is  dec is io n  
w a s  a r r i v e d  a t  by  p lo t t ing  the  p e r c e n t  o c c u r r e n c e  of s e l e c t  hab i ta t  
f a c t o r s  a g a in s t  s a m p l e  s i z e  and noting when f luc tua t ions  in p e r c e n t  
o c c u r r e n c e  e s t i m a t e s  lev e le d .
T r e e  Stand Type D e s c r ip t io n
T r e e  d e n s i ty  and  dbh s i z e  c l a s s e s  f o r  s tand  types  w e r e  
d e t e r m i n e d  on 0 ,1 - a c r e  (0.04Hia) c i r c u l a r  p lo ts .  P lo ts  w e re  
s y s t e m a t i c a l l y  p la c e d  on t r a n s e c t s  in s ta n d s  of each  type .  S e v e ra l  
s t a n d s  w e r e  a r b i t r a r i l y  s e l e c t e d  f o r  s a m p l in g  f r o m  a e r i a l  p ho tog raphs  
a s  c h a r a c t e r i s t i c  of each  type. Mean t r e e  d en s i ty  w as  c a lcu la te d  by 
poo l ing  p lo ts  f r o m  a l l  s ta n d  t r a n s e c t s  with in  a type .
S t a t i s t i c a l  A n a ly s is
D ata  s t o r a g e  and a n a ly s i s  w as  done with  the U n iv e r s i ty  of 
M ontana  D E C SY STEM -20  c o m p u te r  and a s e r i e s  of s t a t i s t i c a l  
p r o g r a m s .  S ta t i s t i c a l  P a c k a g e  fo r  the Socia l  S c ien ces  (SPSS, Nie et  a l .  
1975). S ign if icance  te s t in g  of the  d i f fe re n c e  be tw een  the  p ro p o r t io n  of 
e lk  u s e  and  the p r o p o r t i o n  of a v a i la b i l i ty  of s o m e  f a c to r  w as  d e t e r m in e d  
by  a  z - t e s t  (Snedecor  and C o c h ra n  1967) following the  p r o c e d u r e  used  
by  M a r c u m  and L o f t s g a a rd e n  (1980).
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C H A P T E R  IV 
RESULTS
E lk  M a rk in g  and O b s e r v a t io n
T ab le  5 show s ,  by  age  and  se x ,  n u m b e r s  of e lk  t r a p p e d  and 
m a r k e d .  A to ta l  of 64 elk ,  52 f e m a le s  and  12 m a l e s ,  w e r e  t r a p p e d  
f r o m  1976 th ro u g h  1979. T h i r ty - o n e  r a d i o - t r a n s m i t t e r  c o l l a r s  w e r e  
p la c e d  on 2 7 cows and  4 b u l l s .  The  n u m b e r s  of r a d io  c o l l a r s  put on 
cow e lk  w e r e  w e l l  d i s t r i b u t e d  am ong  the adul t  age  c l a s s e s ,  r e s u l t i n g  
in a  r e p r e s e n t a t i v e  s a m p le  of cow b e h a v io r .  Ca lf  e lk  w e r e  not 
equipped  with  r a d i o s ,  but th is  should  not have b ia s e d  the data  b e c a u se  
c a lv e s  w e r e  no t  independen t  of t h e i r  m o t h e r s ,  m an y  of which w e r e  
a s s u m e d  to  have  b e e n  r a d i o - c o l l a r e d .
N u m b e r s  of r a d i o - c o l l a r e d  e lk  tha t  w e r e  t r a c k e d ,  and the 
n u m b e r  of a e r i a l  lo ca t io n s  m a d e  by s e a s o n  a r e  shown in T ab le  6.
D ur ing  1978 and 1979, the n u m b e r  of e lk  t r a c k e d  v a r i e d  th roughout  the 
s e a s o n  fo r  s e v e r a l  r e a s o n s .  R e ce iv in g  equ ipm en t  d i f f icu l t ie s ,  t r a n s ­
m i t t e r  f a i l u r e s ,  and bo th  n a t u r a l  and h u m a n - c a u s e d  m o r ta l i ty  a c ted  to 
v a r y  the  n u m b e r  of e lk  t r a c k e d .  G e n e ra l ly ,  a l l  the loca t ions  w e r e  used  
to d e t e r m i n e  d i s t r ib u t io n  and m o v e m e n t s ,  but a l e s s e r  n u m b e r  w as  
u s e d  f o r  h ab i ta t  s e l e c t io n  and u se .  L o ca t io n s  w e r e  not used  if they
29
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T a b le  5. N u m b e r s  of t r a p p e d  elk l i s t e d  by  age and sex^ ,  w ith  n u m b e r  
of elk  r a d i o - c o l l a r e d  in p a r e n t h e s e s b .
1976-1977 1977-1978 1978-1979 All  y e a r s
Age
(y ea r s ) ? d" ? d ? d* Î d
0,5 1 (0) 4(0) 4(0) 4(0) 5 (0) 8(0)
1.5 4(2) 5 (3) 1 (1) 1 (0) 1 (1) 10(5) 2 (2)
2.5 4(4) 6 (2) 5 (4) 15 (10)
3.5 1 (1) 4(3) 1 (1) 5(1) 10(5) 1 ( 1 )
4.5 2 (1) 1 (1) 4(3) 6(4) 1 (1)
5.5 2 (1) 2 (1)
6.5 1 (1) 1 (1)
7.5 1 (1) 1 (1)
8.5
Unknown 1 (0) 1 (0) 2 (0)
T o ta l 12 (9) 0 24 (10) 7(3) 16(8) 5 (1) 52 (27) 12 (4)
^ In c lu d es  6 e lk  t r a p p e d  tw ice .
^A ll  e lk  not r a d i o - c o l l a r e d  w e r e  c o l l a r e d  with  canvas  web
c o l l a r s .
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T a b le  6. N u m b e r s  of r a d i o - c o l l a r e d  e lk  and n u m b e r  of a e r i a l  lo c a t io n s  
of th e s e  e lk  u se d  f o r  h ab i ta t  u t i l iza t io n  and d is tu rb a n c e  
r e l a t i o n s h i p s ^ ,  and  fo r  d i s t r ib u t io n  and m o v e m en t  s t a t i s t i c s  
(in p a r e n t h e s e s ) ^ .
Study y e a r Calv ing S u m m e r Rut Hunt T o ta l
1977 d a te s 5/15-6/20 6/21-8/31 9/1-10/22 10/2 3-11/27 5/15-11/2 7
N lo ca t io n s 27 (27) 45 (45) 72 (72) 36 (36) 180(180)
N elk 9(9) 9(9) 9(9) 9(9) 9(9)
1978 da tes 5/15-6/15 6/16-8/31 9/1-10/21 10/22-11/26 5/15-11/26
N lo ca t io n s 53 (66) 148 (157) 103 (116) 48 (65) 352 (405)
N e lk 15 (18) 14(16) 14 (15) 12 (13) 12 (13)
1979 d a te s 5/15-6/15 6/16-8/31 9/1-10/20 10/21-11/28 5/15-11/28
N lo c a t io n s 43 (52) 164 (175) 91 (97) 63 (70) 361 (394)
N e lk 12 (14) 15 (16) 14 (14) 14 (14) 14 (14)
Cows only. 
^B o th  s e x e s .
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w e r e  ro u g h  a p p ro x im a t io n s ;  fe l l  f a r  o u ts id e  the  s tu d y  a r e a ,  the only 
a r e a  f o r  w h ich  h a b i ta t  a v a i l a b i l i t y  w a s  m e a s u r e d ;  o r  w e r e  b u l l  
l o c a t io n s .  The  l a t t e r  w e r e  not an a ly z e d  w ith  r e g a r d  to h ab i ta t  u se  o r  
d e t a i l e d  m o v e m e n t s  b e c a u s e  the  n u m b e r  of c o l l a r e d  a n im a l s  w as  s m a l l ,  
th e  a n i m a l s  w e r e  m o s t  often o u ts ide  the  s tudy  a r e a ,  and s u c c e s s  w as  
d i s m a l  w i th  r e s p e c t  to c o l l a r s  r e m a in in g  on the b u l l s  and  t r a c k in g  an 
a n i m a l  th roughou t  the  y e a r  in which  i t  w a s  c o l l a r e d .  C onsequen t ly ,  
the  fo l low ing  r e s u l t s  and  d i s c u s s io n  p e r t a in  only to cow elk u n le s s  
o th e r w i s e  sp e c i f ie d .
D is t r ib u t io n  and M o v em en ts
F ig .  4 show s the  p r i m a r y  r a n g e s  of cow elk  t r ap p e d  a t  the 
G r a c e ' s  Landing  T r a p  and a t  the  L in d b e rg h  and P o t t e r  t r a p s .  T h ro u g h ­
out the  s tudy ,  l i t t l e  o v e r l a p  of th o se  r a n g e s  w as  o b s e rv e d .  E lk  
t r a p p e d  at  G r a c e ' s  Land ing  r a n g e d  p r i m a r i l y  in the a r e a  n o r th  of the 
CSA, in the  C h a m b e r l a in  C r e e k  d r a in a g e ,  and in the  n o r th e r n  ha l f  of 
the CSA. O c c a s io n a l ly ,  s o m e  of t h e s e  e lk  w e r e  o b s e rv e d  n o r th  and 
n o r th e a s t  of the s tu d y  a r e a ,  a c r o s s  the  B lackfoot  R iv e r ,  fo r  s h o r t  
p e r io d s  of t im e .  G r a c e ' s  Landing  elk  c o n s i s t e n t ly  u sed  the CSA m o r e  
th an  e lk  t r a p p e d  a t  the L in d b e rg h  and P o t t e r  t r a p s  d u r in g  a l l  3 y e a r s .  
E lk  t r a p p e d  a t  the  L in d b e rg h  and P o t t e r  t r a p s  p re d o m in a n t ly  r a n g e d  
w e s t  of the CSA in the F i s h  C r e e k  and B e a r  C r e e k  d r a in a g e s ,  and in 
th e  s o u th e r n  ha l f  of the CSA. A r e a s  to  the  e a s t  of the  CSA, a t  the  head
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Fig .  4. P r i m a r y  a r e a s  u sed  by  r a d i o - c o l l a r e d  elk f r o m  
d if fe ren t  t r a p s .
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of W a le s  C r e e k ,  w e r e  o c c a s io n a l ly  u se d  dur ing  the  s u m m e r  and ru t t in g  
s e a s o n s .  L in d b e r g h - P o t t e r  e lk  a l s o  r a n g e d  in a r e a s  to the w e s t  of 
E lk  C r e e k ,  on L u b re c h t  E x p e r im e n ta l  F o r e s t ,  and n o r th  of the 
B lack fo o t  R i v e r ,  w e s t  f r o m  the m ou th  of B e a r  C r e e k .  One cow elk 
w a s  a  n o ta b le  ex cep t io n .  T ra p p e d  d u r in g  1978 a t  the  L indbergh  T ra p ,  
s h e  m o v e d  sou th  in the  s p r in g  to the  a r e a  b e tw een  Union C r e e k  and 
I n t e r s t a t e  Highway 90, about 10 m i l e s  f r o m  the s tudy  a r e a .  She 
s t a y e d  in tha t  a r e a  d u r ing  the s u m m e r  of 1978 and w as  shot by  a 
h u n te r  in the  lo w e r  Union C r e e k  d r a in a g e  d u r in g  tha t  s a m e  y e a r .
The  i m p o r t a n c e  of the  CSA, which  e n c o m p a s s e s  the  m a j o r i t y  
of the h igh  e lev a t io n  s u m m e r  r a n g e  in the  s tudy  a r e a  is  shown in F ig .
5. T o ta l  u se  w as  s ig n i f ic an t ly  g r e a t e r  than  a v a i la b i l i ty  fo r  a l l  3 y e a r s .  
The  y e a r - t o - y e a r  t r e n d  in to ta l  u se  a p p e a re d  to  be  r e l a t e d  to y e a r l y  
d i f f e r e n c e s  in p r e c ip i t a t io n .  Use  w as  h ig h e s t  d u r ing  1977, an 
e x t r e m e l y  d r y  y e a r ,  and  low es t  d u r in g  1978, a  m o is t  y e a r .  E lk  u se  
d u r in g  197 9 w as  i n t e r m e d i a t e  to  that  of 1977 and 1978, but w as  c l o s e r  
to tha t  of 1977. P r e c i p i t a t i o n  fo l lowed a  s i m i l a r  p a t t e r n .  A r e g r e s s i o n  
of CSA e lk  u s e  and cu m u la t iv e  p r e c ip i t a t io n  y ie lded  a high n ega t ive  
c o r r e l a t i o n  (r  = -0 .8 ;  F ig .  6). Some s e a s o n a l  v a r i a t i o n  in CSA elk 
u s e  can  be  s i m i l a r l y  exp la ined  in r e l a t i o n  to p r e c ip i t a t io n .  S u m m e r  
u se  w as  s ig n i f ic a n t ly  g r e a t e r  than  a v a i la b i l i ty  fo r  a l l  3 y e a r s .  H ow ever ,  
u s e  w a s  g r e a t e s t  d u r in g  1977, d e c r e a s e d  d u r ing  1978, and f u r t h e r  
d e c r e a s e d  d u r in g  1979. If s u m m e r  u se  w as  to  follow the  t r e n d  of to ta l
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F i g .  5. P e r c e n t a g e s  of a v a i l a b i l i t y  a n d  e lk  u s e  b y  s t u d y  a r e a
l o c a t i o n .
LEGEND
O Habitat  ava i lab i l i ty  
A Calv ing s e a s o n  elk use  
▼ S u m m e r  elk use  
■ Rutt ing  s e a s o n  e lk  use
♦  Hunting s e a s o n  elk use
•  T o ta l  (Calv ing-Hunting  se aso n )  e lk  u se
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F i g .  6. R e g r e s s i o n  of CSA e l k  u s e  b y  c u m u l a t i v e  p r e c i p i t a t i o n .
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u s e  in r e l a t i o n  to p r e c ip i t a t io n ,  u se  d u r in g  1979 should  be g r e a t e r  than  
d u r in g  1978 and a p p r o x im a te  tha t  of 1977, P r e c ip i t a t i o n ,  ho w ev e r ,  
w a s  on ly  s l i g h t ly  below  n o r m a l  th ro u g h  May 1979; w h e r e a s ,  du r ing  
1977 p r e c i p i t a t i o n  w as  w e l l  below n o r m a l  f o r  the s a m e  p e r io d .  C o n ­
seq u en t ly ,  su f f ic ie n t  m o i s t u r e  w as  a v a i la b le  d u r in g  1979 fo r  s p r in g  
p lan t  g ro w th  and to  d e la y  d e s s i c a t i o n  of v eg e ta t io n  a t  low e leva t ions  
o u ts id e  the  CSA, thus  p ro v id in g  e lk  w ith  r e l a t i v e l y  m o r e  su i ta b le  
fo ra g in g  a r e a s  d u r in g  the  s u m m e r  of 1979. The d e c r e a s e d  u se  of the 
CSA d u r in g  the s u m m e r  of 1979 can  f u r t h e r  be a t t r i b u te d  to a g r e a t e r  
u s e  by  e lk  t r a p p e d  a t  the  L in d b e rg h  and P o t t e r  t r a p s  of m e s i c ,  high 
e lev a t io n  a r e a s  to the  w e s t  of the  CSA than  of s i m i l a r  a r e a s  with in  the  
CSA. Use  of the CSA w as  s i m i l a r  d u r in g  the ru t t in g  s e a s o n s  of 1977 
and 1978, bu t  w a s  s u b s t a n t i a l ly  h ig h e r  d u r ing  the 1979 ru t .  The fac t  
th a t  the  f a l l  of 1979 w a s  u n u su a l ly  hot and d ry  acco u n ts  fo r  th is  p a t t e r n  
of u s e .  Hunting s e a s o n  u s e  fo l lowed a s i m i l a r  p a t t e r n .  G r e a t e r  use  
of the  CSA d u r in g  197 9 than  d u r ing  p r e v io u s  y e a r s  w as  p ro b ab ly  the 
r e s u l t  of e lk  r e m a in in g  in a r e a s  u se d  d u r ing  the  ru t t in g  s e a s o n  and 
h u n te r  p r e s s u r e  fo rc in g  e lk  into a r e a s  of heavy  c o v e r  that w e r e  l e a s t  
a c c e s s i b l e .
A r e a s  of s e a s o n a l  im p o r t a n c e  a r e  in d ica ted  by geo g rap h ic  
c e n t e r s  of a c t iv i ty  in F ig s .  7 -10 ,  T h e s e  po in t  lo c a t io n s  a r e  the 
a v e r a g e s  of the X and Y c o o rd in a te s  f o r  s e a s o n a l  loca t ions  of 
in d iv id u a l  e lk  ( a f te r  Hayne 1949), and a r e  the  c e n t e r  po in ts  fo r
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F i g .  7. G e o g r a p h i c  c e n t e r s  of a c t i v i t y  d u r i n g  t h e  c a l v i n g  s e a s o n .
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F ig .  8. G eograph ic  c e n t e r s  of a c t iv i ty  d u r in g  the  s u m m e r .
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F ig .  9. G e o g r a p h ic  c e n t e r s  of a c t i v i t y  d u r i n g  th e  r u t t i n g  s e a s o n .
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F ig .  10. G eograph ic  c e n t e r s  of a c t iv i ty  d u r in g  the hunting  
se a so n .
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s t a n d a r d  d i a m e t e r s .  The exac t  loca t ion  of the point should  not be  
t a k e n  a s  an  a c tu a l  p la c e  of h ea v y  use ;  r a t h e r ,  the d i s t r ib u t io n  of 
po in ts  f o r  each  y e a r  and f o r  a l l  y e a r s  shou ld  be  c o n s id e r e d  a long with  
h o m e  r a n g e  s i z e  to d e t e r m i n e  g e n e r a l  a r e a s  of im p o r ta n c e .
T h e  im p o r t a n c e  of the  u pper  F i s h  C r e e k  d r a in a g e  dur ing  the 
ca lv ing  s e a s o n  w a s  c l e a r l y  in d ica ted  (Fig.  7). T he  com bina t ion  of 
so u th - f a c in g ,  p a r t i a l l y  logged ,  open s lo p e s  and ad jace n t  heavy  t im b e r  
a p p e a r e d  to m a k e  th is  an a t t r a c t i v e  a r e a  fo r  L in d b e r g h - P o t t e r  elk.
The n o r t h e r n  ha lf  of the CSA w as  im p o r ta n t  to G r a c e ' s  Landing elk. 
D u r in g  1977, w hen  cond i t ions  w e r e  d r y  and snow m el t  e a r ly ,  th e se  
e lk  m o v e d  f a r t h e r  in to  the  CSA than  d u r in g  the su b seq u en t  y e a r s  when 
p r e c i p i t a t i o n  w as  c l o s e r  to n o r m a l .
C e n t e r s  of a c t iv i ty  w e r e  m o r e  d i s p e r s e d  d u r in g  the s u m m e r  
than  d u r in g  the ca lv ing  s e a s o n  (Fig .  8). The w e s t  s ide  of the CSA and 
the  a d j a c e n t  d r a in a g e  h e a d s  of F i s h  and B e a r  c r e e k s  w e r e  h ea v i ly  u sed .  
D u r in g  1977, u s e  of the CSA 's  gen t le  and m e s i c  t e r r a i n  w as  h ig h es t .
On the  n o r th  s id e  of the CSA, m o s t  a c t iv i ty  w as  c e n te r e d  in the v ic in i ty  
of G r a c e ' s  Landing and n e a r  the  n o r t h e r n  b o r d e r  a r e a  of the CSA.
D u r in g  the r u t t in g  s e a s o n ,  e lk  r a n g e d  m o r e  w idely  than  dur ing  
the  s u m m e r  (F ig .  9). L i n d b e r g h - P o t t e r  e lk  a c t iv i ty  was  m o r e  
d i s p e r s e d  d u r in g  1978, the  w e t t e s t  y e a r ,  than d u r in g  the  o the r  y e a r s .  
H o w ev er ,  f o r  a l l  y e a r s  the  Baldy  M o u n ta in -B a ta  Mountain a r e a ,  
b e tw e e n  the  P o t t e r  T r a p  and the  w e s t  f o rk  of B e a r  C r e e k ,  w as  heav i ly
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u s e d .  G r a c e ' s  Landing  e lk  w e r e  s i m i l a r l y  w id e s p re a d ,  with  high u se  
of the  n o r t h e a s t  p a r t  of the  CSA and the  B la c k ta i l  Mountain a r e a .
A c t iv i ty  c e n t e r s  w e r e  m o r e  g ro u p ed  dur ing  the hunting s e a s o n  
than  d u r in g  the r u t  (F ig .  10). L in d b e r g h - P o t t e r  e lk  no tab ly  c e n te r e d  
th e i r  a c t iv i ty  in u p p e r  F i s h  C r e e k ,  u p p e r  B e a r  C r e e k ,  and upper  
C h a m b e r l a i n  C r e e k .  The n o r th w e s t  and n o r th e a s t  p a r t s  of the  CSA 
w e r e  im p o r t a n t  a r e a s  of a c t iv i ty  f o r  G r a c e ' s  Landing elk. Most 
c e n t e r s  of a c t iv i ty  f o r  a l l  e lk  w e r e  a t  l e a s t  2 m i l e s  (3.2 km) f r o m  the 
n e a r e s t  h u n te r  a c c e s s  poin t ,  and w e r e  in o r  n e a r  d e n s e  f o r e s t .
In fo rm a t io n  c o n c e rn in g  the d i s t r ib u t io n  and m o v e m e n ts  of the 
4 r a d i o - c o l l a r e d  b u l l  e lk  w as  sk e tch y .  G e n e ra l ly ,  they  r a n g e d  m o r e  
w id e ly  than  cow elk  and did not u se  the  s a m e  a r e a s  a s  cows t r a p p e d  at  
the  s a m e  s i t e .  A s u m m a r y  of the d i s t r ib u t io n  and m o v e m e n ts  f o r  each  
m a l e  fo l low s .
Bull  e lk  No. 49, t r a p p e d  a t  G r a c e ' s  Landing,  was  s u c c e s s fu l ly  
t r a c k e d  d u r in g  1978 and fo r  m o s t  of 1979. During  1978, a s  a 2 - y e a r -  
old,  he  w as  found d u r in g  the ca lv ing  and s u m m e r  s e a s o n s  e a s t  of the 
CSA, and d u r in g  the  ru t t in g  and hunting s e a s o n s  in o r  n e a r  the CSA. 
D u r in g  197 9, the in i t ia l  s p r in g  loca t ions  fo r  th is  a n im a l  w e re  n o r th  of 
the  CSA. l ie  then  m oved  e a s t  to the P e a r s o n  C r e e k  d ra in a g e ,  nex t  to 
the  h e a d  of W a les  C r e e k ,  and w as  l a s t  loca ted  sou th  of the C h a m b e r la in  
C r e e k  b u r n  in la te  August .  Two bul l  elk, 4 and 5 y e a r s  old (No. 410 
and  No. 36, r e s p e c t iv e ly ) ,  r a d i o - c o l l a r e d  a t  the  G r a c e ' s  Landing T ra p
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d u r in g  the  w in t e r  of 1977-78 g e n e ra l ly  u sed  the  s tu d y  a r e a  l i t t l e .  They  
r a n g e d  w id e ly  to the  e a s t  of the CSA, using the P e a r s o n  C re e k ,
F r a z i e r  C r e e k ,  and  W a les  C r e e k  d r a in a g e s .  E lk  No. 410 b ro k e  i ts  
c o l l a r  off in la te  A ugust  1978, and No. 36 d ied  of unknown c a u s e s  in 
e a r l y  J u ly  1978. A y e a r l in g  bull .  No. 36 (the c o l l a r  f r o m  above 
m e n t io n e d  elk  No. 36 w as  r e u s e d )  w as  r a d i o - c o l l a r e d  a t  the L indbergh  
T r a p  d u r ing  the w i n t e r  of 1978-79.  B e fo re  i ts  t r a n s m i t t e r  fa i led  in 
e a r l y  Ju n e  1979, the  b u l l  w as  lo c a te d  in an  a r e a  n o r m a l l y  used  by  cow 
e lk  t r a p p e d  at the s a m e  s i t e .  He w as  k i l led  du r ing  the hunting s e a s o n  
n e a r  H ungry  H o rs e  R e s e r v o i r ,  a l m o s t  100 a i r l i n e  m i l e s  n o r th  of the 
s tu d y  a r e a .
Mean v a lu e s  f o r  s e a s o n a l  d i s t r ib u t io n  and m o v e m en t  s t a t i s t i c s  
w e r e  qu i te  v a r i a b l e  f r o m  y e a r  to  y e a r .  To ta l  h om e  r a n g e  s i z e  fo r  
ind iv idua l  elk ,  o r  " a r e a  u s e d , "  a v e r a g e d  14.9 s q u a r e  m i l e s  (38.6 km^) 
f o r  a l l  3 y e a r s  and r a n g e d  f r o m  13.9 to 16.0 s q u a r e  m i l e s  (36.0- 
41 .4  km2) (Tab le  7). F o r  the e n t i r e  s tudy  p e r io d ,  the  l a r g e s t  m e an  
s e a s o n a l  h o m e  r a n g e  o c c u r r e d  d u r in g  the ru t t in g  s e a s o n ,  fo l lowed by 
s u m m e r ,  hunting s e a s o n ,  and ca lv ing  s e a s o n .  Mean hom e  r a n g e  s iz e  
w a s  s i m i l a r l y  s m a l l  f o r  a l l  3 y e a r s  d u r ing  the ca lv ing  se a so n .  Mean 
h o m e  r a n g e  s i z e  d u r ing  s u m m e r ,  h o w ev e r ,  w as  qu i te  v a r i a b l e  be tw een  
y e a r s ;  h o w e v e r ,  v a lu e s  fo r  1978 and 197 9 w e r e  s i m i l a r l y  high, 
w h e r e a s  the  v a lu e  f o r  1977 w a s  e x t r e m e ly  low, thus  accounting  fo r  the 
v a r i a b i l i t y .  During  the  ru t t in g  s e a s o n ,  m e a n  hom e  r a n g e  s i z e







m Table 7. Mean se aso n a l  and to ta l  home range  a r e a s  fo r  cow elk during  1977-1979.
Calving S um m er Rut Hunt Total
1977 1.2& (1.19; 8)b 1.5 (2.14; 9) 6.9 (3.81; 9) 1.7 (0.59; 9) 16.0 (7.99; 9)
1978 0.7 (0.64; 15) 5.6 (2.81; 14) 5.0 (2.93; 14) 1.5 (1.26; 12) 14.7 (8.55; 12)
1979 1.1 (1.15; 11) 5.3 (2.51; 14) 4.1 (3.15; 14) 3.3 (2.79; 14) 13.9 (4.53; 10)
X 1.0 4.1 5.3 2.2 14.9
s= 0.27 2 .29 1.43 0.99 1.06






























^Mean home ran g e  a r e a  in m iles^  (1 mile^ = 2 .6  km^) ca lcu la ted  by m in im um  a r e a  method. 




s u c c e s s i v e l y  d e c r e a s e d  each  y e a r  f r o m  1977. D ur ing  the hunting 
s e a s o n  s i m i l a r  s m a l l  h o m e  r a n g e s  w e r e  r e c o r d e d  f o r  1977 and 1978, 
w h e r e a s  m e a n  h o m e  r a n g e  s i z e  a l m o s t  doubled du r ing  1979, Y e a r ly  
and  s e a s o n a l  h o m e  r a n g e  s i z e s  v a r i e d  c o n s id e r a b ly  am ong individual 
e lk  a s  show n by  the high s t a n d a r d  dev ia t ions  r e l a t i v e  to the m e a n s .
A v e ra g e  d i s t a n c e  m oved  be tw een  s u c c e s s i v e  loca t ions  did not 
v a r y  g r e a t l y  am ong  s e a s o n s  o r  y e a r s  (Table  8). Only a  0,3 m i l e  
(0.5 km) d i f fe re n c e  w as  no ted  in the  r a n g e  of m e a n  s e a s o n a l  v a lu e s .  
The  h ig h e s t  v a r i a b i l i t y  am ong  y e a r l y  m e a n s  o c c u r r e d  du r ing  the 
ca lv in g  s e a s o n ,  w ith  the  l e a s t  v a r i a b i l i t y  d u r ing  the r u t .
S e a s o n a l  m e a n  s t a n d a r d  d i a m e t e r s  fo r  the 3 y e a r s  fo llowed a 
p a t t e r n  s i m i l a r  to tha t  of h o m e  r a n g e  (Table  9). The  h ig h es t  va lue  
o c c u r r e d  d u r ing  the  ru t t in g  s e a s o n ,  fo l lowed by s u m m e r  and hunting 
s e a s o n  (equal v a lu e s )  and ca lv ing  s e a s o n .  The  r a n g e  of s e a s o n a l  
m e a n s ,  h o w e v e r ,  w as  not so  g r e a t  a s  w ith  h o m e  r a n g e s .  The  p a t t e r n  
of y e a r l y  d i f f e r e n c e s  d u r in g  the s u m m e r  and ru t t in g  s e a s o n s  w as  
s i m i l a r  to tha t  of h o m e  r a n g e .
2 4 - H o u r  T ra c k in g
E lk  w e r e  lo ca te d  f o r  2 4 - h o u r  p e r io d s  once in 1978, and 6 
t i m e s  in 197 9. Only  1 day w as  sp en t  t r a c k in g  e lk  in 1978 b e c a u s e  an 
a s s i s t a n t  w as  not a v a i l a b le  fo r  f u r t h e r  t r a c k in g .  Of the 6 t r a c k in g  
s e s s i o n s  d u r in g  1979, 5 w e r e  s u c c e s s f u l .  T ab le  10 shows da ta  and

































Table  8. Seasonal  and to ta l  m ean  d is tance  moved between s u c c e s s iv e  locations  by  cow elk during  
1977-1979.
Calving S u m m er Rut Hunt Total
1977 2.0% (1.21; 9)b 1.5 (1.01; 9) 1.9 (0.59; 9) 1.5 (0.37; 9) 1.8 (0.45; 9)
1978 1.0 (0.36; 15) 2.0 (0.60; 14) 1.8 (0.52; 14) 1.5 (0.52; 12) 1.8 (0.24; 12)
1979 1.4 (0.57; 12) 1.6 (0.40; 14) 1.8 (0.31; 14) 1.8 (0.59; 14) 1.7 (0.20; 14)
X 1.5 1.7 1.8 1.6 1.8
0.50 0.26 0.06 0.17 0.06
CV 33% 15% 3% 11% 3%
^Mean of av e rag e  d is tances  fo r  individual elk in m i le s  (1 m ile  = 1.6 km). 
























Calving S u m m er Rut Hunt Total
1977 2.7& (3.97; 9)^ 2.0 (1.48; 9) 4.2 (1.35; 9) 2.4 (0.88; 9) 4.5 (1.53; 9)
1978 1.5 (0.43; 15) 3.5 (1.16; 14) 3.4 (0.77; 14) 2.9 (0.92; 12) 4.1 (1.14; 12)
1979 2.1 (0.56; 12) 3.0 (0.87; 14) 3.6 (1.03; 14) 3.0 (1.30; 14) 4.0 (0.63; 10)
X 2.1 2.8 3.7 2.8 4.2
0.60 0.76 0.42 0.32 0.26







^Mean s ta n d a rd  d ia m e te r  in m ile s  (1 m ile  = 1 .6  km). 
^ (Standard  deviation; num ber  of elk or  N).
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P o i n t s
plot ted^
P o i n t s




( m i l e s ) ^
L e n g t h /
width
A r e a  
( sq.  m i l e s ) ®
8 - 1 0 - 7 8 31 20 20 24 1.0 0 .4 2.5 0 ,33
8 - 1 0 - 7 8 311 24 23 24 1.4 0 . 4 3.5 0 .41
8 - 1 0 - 7 8 34 22 22 24 0, 7 0 .7 1.0 0 .27
8 - 1 0 - 7 8 43 16 14 23 1.7 0 .6 2.8 0 .63
7 -  4 - 7 9 31 5 0 15 • * > . . . . . . . . .
7 -  4 - 7 9 312 2 0 4 a « * . . . . . . . . .
7 - 1 8 - 7 9 46 12 12 23 1.1 0 .4 2 .8 0 . 2 3
7 - 1 8 - 7 9 37 14 13 24 0 .9 0.3 3 .0 0 .16
7 - 1 8 - 7 9 35 7 7 20 1.1 0.3 3.7 0 .20
7 - 1 8 - 7 9 25 9 9 21 1.4 0 .6 2 .3 0 .5 8
7 - 2 5 - 7 9 46 15 0 24 « • « • • • . . . . . .
7 - 2 5 - 7 9 411 7 0 17 • « • • « • . . .
7 - 2 5 - 7 9 37 8 0 16 . . . • * »
8 -  1 - 7 9 3 7 19 9 2 4 1,3 1.1 1.2 0 ,73
8 -  1 - 7 9 411 21 21 24 1.0 0 .4 2.5 0 .29
8 -  9 - 7 9 211 12 12 24 1.3 1.0 1.3 0.81
8 -  9 - 7 9 28 22 2 2 2 4 1.3 1.2 1.1 0 . 8 8
8 -  9 - 7 9 33 7 0 15 • > * . . . . . . » • .
8 -  9 - 7 9 31 2 0 10 . . . . . . . . . . . .
8 -  9 - 7 9 39 5 0 13 . . . . . . . . . . . .
8 - 2 5 - 7 9 25 13 12 20 1.0 0.2 5.0 0 . 18
X 1.2 0 .6 2 .5 0 . 44
Standa rd d e v i a t i o n 0. 26 0 .3 3 1.17 0 .2 5
C o e f f i c i e n t  of v a r i a t i o n 2 2 % 55% 47% 58%
® N u m b er  of po in ts  p l o t t ed  out of  24 p o s s i b l e  l o c a t i o n s ,
'^Hours b e t w e e n  f i r s t  and l a s t  l o c a t i o n .
‘̂ M ax im u m  lengt h  of  a r e a  u s e d  (1 m i l e  = 1 . 6  km) .
M a x i m u m  width  of  a r e a  used (1 m i l e  = 1,6 km) .
‘'Area  us ed in s t junre  m i l e s  d e t e r m i n e d  by m i n i m u m  ai-ea meth od (1 mi le"  = 2 .6  kin^).
d
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s t a t i s t i c s  f o r  21 e lk  t r a c k e d  d u r in g  1978 and 1979. Out of 504 p o s s ib le  
lo c a t io n s  of th e s e  e lk ,  on ly  262 w e r e  p lo t ted .  Som e loca t ions  w e r e  not 
p lo t t ed  b e c a u s e  of u n r e l i a b le  s ig n a l  r e c e p t io n ,  o r  b e c a u s e  c o m p a s s  
b e a r i n g s  did not i n t e r s e c t .  O th e r  lo ca t io n s  w e r e  e l im in a te d  if they  
s e e m e d  h ighly  a b e r r a n t ,  tha t  i s ,  if they  did not f i t  in to the p a t t e r n  of 
m o v e m e n t s  shown by  p r e v io u s  lo c a t io n s .  In add i t ion ,  da ta  f o r  8 elk  
w e r e  not  u sed  f o r  1 o r  m o r e  of the  following r e a s o n s .  Too few 
lo c a t io n s  w e r e  m ad e  f o r  s o m e  elk; fo r  o t h e r s ,  the  n u m b e r  of h o u rs  
t r a c k e d  w a s  l e s s  than  20, o r  in d ica ted  m o v e m e n ts  w e r e  h ighly  e r r a t i c  
and  w id e ly  sp a c e d  in a n o n r e a l i s t i c  m a n n e r .  As a r e s u l t ,  only 187 
lo c a t io n s  f o r  13 e lk ,  out of 262 p lo t ted  lo c a t io n s ,  w e r e  ana lyzed .
As in d ic a ted  above ,  p r o b le m s  w e r e  e n c o u n te red  in t ry in g  to 
s u c c e s s f u l l y  and r e l i a b l y  lo c a te  e lk  f o r  2 4 -h o u r  p e r io d s .  Suitable  
lo c a t io n s  fo r  t r a c k in g  w e r e  few. Most of the a r e a  is heav i ly  f o re s t e d ,  
r e s u l t i n g  in p r o b l e m s  w ith  s ig n a l  bounce  and a t tenua t ion .  S e v e ra l  
t e s t  s i tu a t io n s ,  w h e r e  b e a r i n g s  w e r e  taken  on r a d io  t r a n s m i t t e r s  of 
known p o s i t io n ,  in d ica ted  an e r r o r  r a n g e  of -15° to +22° f r o m  the 
a c tu a l  b e a r i n g .  C o n s tan t ly  m ov ing  r e c e iv in g  lo ca t io n s  was not deem ed  
f e a s ib l e  fo r  s e v e r a l  r e a s o n s .  Often,  the point in i t ia l ly  s e le c te d  was 
c o n s i d e r e d  the b e s t  fo r  s ig n a l  r e c e p t io n  b a s e d  on p rev io u s  t r a c k in g  
a t t e m p t s .  I fe l t  tha t  m ov ing  to d i f fe re n t  t r a c k in g  loca t ions  would, 
t h e r e f o r e ,  p ro b a b ly  be  n o n p ro d u c t iv e  and diff icu lt  in l ight of the 
l im i t e d  r o a d  a c c e s s  and d i s t a n c e  to  d e s i r a b l e  lo c a t io n s .  The l a t t e r
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d if f icu l ty  m a y  hav e  b e e n  r e d u c e d  if r a d i o  lo c a t io n s  w e r e  taken  at  lo n g e r  
i n t e r v a l s  to p ro v id e  m o r e  t r a v e l  t im e .  H ow ever ,  c o n s tan t ly  moving 
the  an te n n a  s y s t e m  w a s  not f e a s ib le ,  e s p e c i a l ly  a t  n ight.
As a co n s e q u e n c e  of th e se  p r o b l e m s ,  I fe l t  tha t  the only 
r e l i a b l e  ty p es  of in fo rm a t io n  ob ta inab le  f r o m  the e lk  loca t ions  w e r e  
g e o m e t r i c  c h a r a c t e r i s t i c s  of the a r e a s  u s e d  (Tab le  10). A r e a s  used  
w e r e  d ec id ed ly  r e c t a n g u l a r  in sh a p e .  T he  a v e r a g e  length  w a s  tw ice  
the  a v e r a g e  w id th .  The  f o r m e r  did not v a r y  g r e a t l y  am ong elk, but,  
w id th  w a s  tw ice  a s  v a r i a b l e .  M a jo r  d i f f e r e n c e s  in the  width  of a r e a s  
u s e d  a p p e a r e d  to  c o r r e s p o n d  to the to p o g rap h y  of the a r e a ,  which  
a f fec ted  the  e a s e  w ith  w hich  e lk  w e r e  ab le  to t r a v e l .  E lk  211 and 28, 
lo c a te d  on 9 August  1979, w e r e  t r a c k e d  in the sou th  end of the CSA. 
T h is  a r e a  i s  fo r  the  m o s t  p a r t  gen t ly  s lop ing  f o r e s t .  The sh a p e  of the 
a r e a s  u sed  by  th e s e  e lk  w as  m o r e  s q u a r e  than th o se  of o th e r  elk 
lo c a te d  in m o r e  l i n e a r  topography .  The topography  w h e re  the o th e r  
e lk  w e r e  loca ted  is  c h a r a c t e r i z e d  by  m o d e r a t e ly  s te e p ,  p a r a l l e l  r id g e s  
f lank ing  C h a m b e r la in  C r e e k .  The a r e a s  used  by th e se  elk w e r e  
g e n e r a l l y  r e c t a n g u l a r  in s h a p e ,  co n fo rm in g  to the l i n e a r  a r r a n g e m e n t  
of the to p o g rap h y .  The s i z e  of the a r e a  used  a p p e a re d  to be a l s o  
r e l a t e d  to topography .  E lk  211 and 2 8, lo c a ted  in gen t le  topography ,  
u s e d  l a r g e r  a r e a s  than elk lo ca ted  in s t e e p e r  co u n t ry .
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H abita t  Se lec t ion  and  U s e
F o r  c l a r i t y  of def in i t ion  when d i s c u s s in g  h ab i ta t  s e le c t io n  
and  u s e  in the tex t ,  " f a v o re d "  o r  " p r e f e r r e d "  in d ic a te  elk  u se  
g r e a t e r  than a v a i la b i l i ty  f o r  s o m e  f a c t o r .  T h e s e  w o rd s  p r e f a c e d  by 
" s ig n i f i c a n t ly "  in d ica te  s t a t i s t i c a l  s ig n i f ic a n c e .  The t e r m  " s e le c te d "  
w i l l  a l s o  deno te  a s t a t i s t i c a l l y  s ig n i f ic an t ,  p o s i t iv e  d i f fe re n ce  be tw een  
e lk  u se  and  a v a i la b i l i ty  of s o m e  h ab i ta t  f a c t o r .  F o r  tab les  and f i g u re s ,  
the  fo llowing conven t ion  is  u se d  to deno te  a  s t a t i s t i c a l l y  s ign i f ican t  
d i f f e re n c e :  +  o r  -  in d ic a te  e lk  use  s ig n i f ic an t ly  g r e a t e r  o r  l e s s  than
av a i la b i l i ty ,  p < 0.05; ++ o r  - -  in d ic a te s  e lk  u s e  s ig n i f ic an t ly  g r e a t e r  
o r  l e s s  th an  av a i la b i l i ty ,  p ^ 0.01. L a c k  of a s ign  in d ic a te s  no 
s ig n i f ic a n t  d i f f e re n c e .
T o p o g ra p h ic  f a c t o r s . E lev a t io n s  f r o m  4500 to 6200 fee t  
(1370-1890 m) w e r e  u s e d  the m o s t  th roughou t  the  s tudy;  but,  only the 
5100-6200  foot (1550-1890 m) r a n g e  w as  u sed  in e x c e s s  of a v a i lab i l i ty  
(F ig .  11). E lk  s ig n i f ic an t ly  p r e f e r r e d  t h e s e  e leva t ions  du r ing  1978 
and  1979, bu t  d u r in g  1977, the  d r i e s t  y e a r ,  e lk  s e l e c t e d  fo r  the  
n a r r o w e r  5700-6200 foot  (1740-1890 m) r a n g e .  E lev a t io n s  f ro m  
3800 to  4400 fee t  (1160-1340 m) w e r e  a lw ays  u se d  s ig n i f ic an t ly  l e s s  
than  a v a i la b i l i ty .
D ur ing  ea c h  ca lv ing  s e a s o n ,  e lev a t io n s  f r o m  5100 to 5600 
f e e t  (1550-1700 m ) w e r e  s ig n i f ic an t ly  p r e f e r r e d .  Use  of h ig h e r  o r
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F ig .  11, P e r c e n ta g e s  of a v a i la b i l i ty  and e lk  u se  by e leva t ion .  
(See F ig .  5, page 35, fo r  legend ,  )
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l o w e r  e l e v a t io n s  depended  upon th e i r  a v a i la b i l i ty  a s  d e t e r m in e d  by 
snow co n d i t io n s .  D ur ing  the  d r y  s u m m e r  of 1977, a lm o s t  70% of the  
e lk  u se  w as  in the 5700-6200  foot (1740-1890 m) r a n g e .  Th is  
e l e v a t io n a l  r a n g e  w as  a l s o  p r e f e r r e d  d u r ing  1978 and 1979; but,  
e l ev a t io n s  down to  4500 fee t  (1370 m) w e r e  a l s o  s e l e c t e d  fo r  du r ing  
th e s e  m o i s t e r  y e a r s .  No d i s t in c t  e lev a t io n a l  p r e f e r e n c e  w as  noted 
d u r in g  the  ru t t in g  s e a s o n .  Low e lev a t io n s  (3800-4400 fee t  [1160- 
1340 m] ) w e r e  f a v o re d  d u r in g  the cool  m o is t  y e a r  of 1978, and h ig h e r  
e l e v a t io n s  (5100-6200 f e e t  [1550-1890 m] ) w e r e  p r e f e r r e d  d u r ing  the 
d r y  f a l l  of 1979. D ur ing  the  hunting  s e a s o n ,  the  p a t t e r n  of y e a r l y  u se  
show ed  a  p r o g r e s s i v e l y  g r e a t e r  p r e f e r e n c e  fo r  high e lev a t io n s .
F ig .  12 show s e lk  u se  with  r e s p e c t  to s lo p e  pos i t ion .
N otab ly ,  e lk  u se  of lo w e r  s lo p e s  w as  a lw ays  s ig n i f ic an t ly  l e s s  than 
t h e i r  a v a i la b i l i ty .  The  g r e a t e s t  am oun t  of u se  w as  on m i d - s lo p e s  
and  u p p e r  s lo p e s  of f i r s t  and se co n d  o r d e r  r i d g e s .  P r e f e r e n c e  fo r  
t h e s e  p o s i t io n s  w as  v a r i a b l e  am ong  y e a r s .  R idge tops ,  m a in ly  th o se  
of th i rd  and  fo u r th  o r d e r  r i d g e s ,  w e r e  s ig n i f ic a n t ly  p r e f e r r e d  dur ing  
1978 and 1979. No s e l e c t io n  f o r  d r a in a g e  b o t to m s  o r  d ra in a g e  h eads  
w a s  ev iden t .  S easo n a l ly ,  u pper  s lo p e s  of th i rd  and four th  o r d e r  
r i d g e s  and m i d - s l o p e s  w e r e  f a v o re d  d u r in g  ca lv ing  se a so n ,  but 
r i d g e to p s  of th i rd  and  fo u r th  o r d e r  r i d g e s  w e r e  a l s o  heav i ly  f av o re d  
d u r in g  1979. Cows f a v o re d  the  s a m e  u pper  and m id - s lo p e s  du r ing  the  
s u m m e r ,  r u t t in g ,  and hunting  s e a s o n s .  D uring  the  s u m m e r  of 1977,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
F i g .  12. P e r c e n t a g e s  o f a v a i l a b i l i t y  a n d  e lk  u s e  b y  s l o p e
p o s i t i o n .  (See  F i g .  5 , p a g e  3 5 , f o r  l e g e n d .  )
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d r a i n a g e  h e a d s  w e r e  a l s o  h igh ly  p r e f e r r e d .  R idge tops  w e r e  u se d  the 
m o s t  d u r in g  the ru t t in g  and  hunting s e a s o n s .
D u r in g  each  y e a r ,  e lk  f a v o re d  o r  s e l e c t e d  fo r  concave  s lope  
c o n f ig u ra t io n s  (F ig .  13). Convex,  s t r a i g h t ,  and undulating c o n f ig u r ­
a t io n s  w e r e  a lw ays  u se d  equa l  to o r  l e s s  than t h e i r  o c c u r r e n c e .
D u r in g  ca lv ing  s e a s o n ,  cows did not p a r t i c u l a r l y  f a v o r  a  s in g le  
co n f ig u ra t io n ,  g e n e r a l ly  us ing  each  type as  it  o c c u r r e d .  C oncave 
co n f ig u ra t io n s  w e r e  f a v o re d  d u r in g  the  s u m m e r  and ru t t in g  s e a s o n s ,  
w i th  l i t t l e  p r e f e r e n c e  shown fo r  o th e r  ty p es .  Slope con f igu ra t ions  
u s e d  d u r in g  the hunting  s e a s o n  v a r i e d .
With r e s p e c t  to  s lo p e  s t e e p n e s s ,  e lk  exhib i ted  l i t t l e  y e a r l y  o r  
s e a s o n a l  p r e f e r e n c e  (F ig .  14). Gentle  s lo p e s  (0-15°)  w e r e  u sed  the 
m o s t ,  but  g e n e r a l ly  not  in e x c e s s  of av a i la b i l i ty .  Steep s lo p es  
( g r e a t e r  than  30°) w e r e  m a in ly  u sed  l e s s  than  t h e i r  o c c u r r e n c e .
T he  p a t t e r n  of to ta l  u se  of d i f fe ren t  a s p e c t s  did not v a r y  
m u c h  f r o m  y e a r  to y e a r ,  and  w ith  few excep t ions  no p a r t i c u l a r  a s p e c t s  
w e r e  c o n s i s t e n t ly  f a v o re d  (T ab le  11). N o r th e a s t  a s p e c t s  w e r e  o v e r a l l  
the  m o s t  p r e f e r r e d ,  bu t  e a s t  and sou th  s lo p e s  w e r e  s ign i f ican t ly  
f a v o r e d  d u r in g  1979 and 1978, r e s p e c t iv e ly .  E lk  u se  was a l so  high on 
w e s t  and n o r th w e s t  a s p e c t s .  A r e a s  with  no a s p e c t ,  o r  f la ts ,  w e r e  
g e n e r a l l y  u se d  l e s s  than  t h e i r  o c c u r r e n c e .
Cow e lk  did not exhib it  a  p r e f e r e n c e  fo r  a r e a s  c lose  to w a t e r  
(T a b le  12). In f a c t ,  to ta l  u se  w as  s ig n i f ic an t ly  l e s s  than av a i la b i l i ty
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
F i g .  13. P e r c e n t a g e s  o f a v a i l a b i l i t y  a n d  e l k  u s e  b y  s l o p e
c o n f ig u r a t io n .  {See F i g .  5 , p a g e  35 , f o r  l e g e n d ,  )
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Fig .  14. P e r c e n t a g e s  of a v a i la b i l i ty  and e lk  u se  by  s lo p e  
s t e e p n e s s .  (See F ig .  5, page  35, f o r  legend ,  )
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T ab le  11. P e r c e n t a g e s  of a v a i l a b i l i ty  and e lk  u se  by  a s p ec t .
A s p e c t
%
A v a i la b i l i ty  
N = 400
% E lk  Use
C alv ing  
N = 26






T o ta l  
N= 173
1977 N 16.8 15.4 - -  2.2 21.7 18.2 15.0
NE 9.5 - - 0.0 ++ 40.0 10.1 27.3 + 19.7
E 7.5 — 0.0 2.2 7.2 3.0 4.0
SE 4.8 - - 0.0 4.4 4.3 - - 0,0 2.9
S 2.8 3.8 — 0.0 2.9 6.1 2.9
SW 9.8 19.2 4,4 2.9 — 0,0 5.2
W 13.5 30.8 17.8 15.9 24.2 20.2
NW 15.8 26.9 15.6 23.2 - -  3.0 17.9
L e v e l 19.8 - -  3.8 13.3 11.6 18.2 12.1
% % E lk  Use
A v a i la b i l i ty Calv ing S u m m e r Rut Hunt T o ta l
A sp e c t N = 400 N = 53 N = 148 N = 103 N= 48 N = 352
1978 N 16.8 24.5 12.2 15.5 18.8 15.9
NE 9.5 18.9 10.8 8.7 8.3 11.1
E 7.5 7.5 4.1 7.8 8.3 6.3
SE 4.8 9.4 10.8 2.9 4.2 7.4
S 2.8 5.7 + 11.5 1.9 8.3 + 7.4
SW 9.8 9.4 12.2 5.8 - 2.1 8.5
W 13.5 9.4 10.8 23.3 14.6 14.8
NW 15.8 7.5 14.9 19.4 20.8 15.9
L e v e l 19.8 - 7.5 12.8 14.6 14.6 12,8
% % Elk  Use
A v a i lab i l i ty Calv ing S u m m e r Rut Hunt T o ta l
A sp e c t N = 400 N = 43 N = 164 N = 91 N = 63 N = 361
1979 N 16.8 18.6 - -  7.3 9.9 11.1 10.0
NE 9.5 16.3 16.5 14.3 19.0 + 16.3
E 7.5 14.0 14.0 17.6 9.5 + 14.1
SE 4.8 4.7 8.5 8.8 1.6 6.9
S 2.8 2.3 5.5 - -  0.0 3.2 3.3
SW 9.8 2.3 5,5 1.1 3.2 3.6
w 13.5 20.9 12.8 13.2 19.0 15.0
NW 15.8 16.3 18.9 12.1 25.4 18.0
L ev e l 19.8 - -  4.7 - 11.0 23.1 - 7.9 - 12.7
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T a b le  12. P e r c e n t a g e s  of a v a i l a b i l i ty  and elk  u se  by  d is tan ce  to w a te r .
1977
%
D is ta n c e  to  w a t e r  A v a i lab i l i ty  
y a r d s  ( m e te r s )  N = 400
% Elk  Use
C alv ing  
N = 26






Tota l  
N= 170
0 -5 0  (0-45) 16.0 7.7 17.8 16.7 15.2 15.3
50 -150  (45-140) 23.0 - 7.7 17.8 - - 6.1 9.1 - -  10.0
150-250  (140-230) 24.0 15.4 28.9 22.7 ++63.6 31.2
250-350  (230-320) 15.5 38.5 11.1 30.3 - -  3.0 21.2
350-450  (320-410) 12.5 19.2 11,1 12.1 - -  0.0 10.6
450-550  (410-500) 5.3 — 0.0 8.9 6.1 9.1 6.5
> 550 (> 500) 3.8 11.5 4.4 6.1 - -  0.0 5.3
1978
% % Elk  Use
D is ta n c e  to w a te r  A v a i la b i l i ty Calv ing S u m m e r Rut Hunt T o ta l
y a r d s  ( m e te r s ) N = 400 N = 53 N = 148 N = 103 N = 48 N = 352
0-50  (0-45) 16.0 15.1 20.9 16.5 6.4 16.8
50 -150  (45-140) 23.0 13.2 24.3 15.5 - - 8.5 17.9
150-250 (140-230) 24.0 30.2 19.6 - 12.6 2 9.8 20.5
2 5 0 -3 5 0 (2 3 0 -3 2 0 ) 15.5 13.2 11,5 18.4 27.7 16.0
350-450  (320-410) 12.5 15.1 8.8 13.6 6.4 10.8
450-550  (410-500) 5.3 5.7 5.4 8.7 4.3 6.3
> 5 5 0  0 5 0 0 ) 3.8 7.5 9.5 + 14.6 17.0 ++11.7
1979
% ro Elk  Use
D is ta n c e  to w a t e r  A v a i lab i l i ty C alv ing S u m m e r R ut Hunt T o ta l
y a r d s  ( m e te r s ) N = 400 N = 43 N = 164 N = 91 N= 63 N = 361
0-5 0  (0-45) 16.0 - 4.7 15.9 14.3 - -  3.2 11.9
50-150  (45-140) 23.0 - -  7.0 20.7 - 11.0 3.2 - - 1 3 . 9
150-250  (140-230) 24.0 27.9 24.4 - -  9.9 22.2 20.8
25 0 -3 5 0  (230-320) 15.5 16.3 14.6 + 29.7 31.7 21.6
350-450  (320-410) 12.5 20.9 13.4 18.7 19.0 16.6
4 5 0 -5 5 0  (410-500) 5.3 11.6 3.7 7.7 3.2 5.5
> 550 (> 500) 3.8 11.6 7.3 8.8 + 17.5 ++10.0
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fo r  a r e a s  f r o m  50 to 150 y a r d s  (45-140 m )  of w a t e r  du r ing  1977 and 
1979, and  s ig n i f ic a n t ly  g r e a t e r  than  a v a i l a b i l i t y  f o r  a r e a s  g r e a t e r  than 
550 y a r d s  (500 m) f r o m  w a t e r  d u r in g  1978 and 1979. In g e n e ra l ,  to ta l  
u s e  w a s  about  equa l  to  the  a v a i la b i l i ty  of d i s t a n c e  f r o m  w a te r  c a te g o r i e s  
f o r  a l l  3 y e a r s .  Cows u se d  a r e a s  c lo s e  to w a te r  m o r e  d u r ing  the 
s u m m e r  than  d u r in g  o th e r  s e a s o n s .
V eg e ta t iv e  f a c t o r s . G e n e ra l ly ,  e lk  did not fav o r  a  p a r t i c u l a r  
canopy  c o v e ra g e  (F ig .  15). Cows w e r e  m a in ly  found in f o r e s t e d  a r e a s  
w ith  m o d e r a t e  (25-75%) to d e n s e  (75-95%) canopy  c o v e ra g e  f r o m  sp r in g  
th ro u g h  f a l l ,  but not m o r e  than  expec ted  w ith  r e s p e c t  to  ava i lab i l i ty .  
H o w ev er ,  e lk  did s e l e c t  f o r  d e n s e  and c lo s e d  (> 95%) canopy  s ta n d s  
d u r in g  197 9. Open a r e a s  ( a r e a s  w ith  no t r e e s  and  l a r g e r  than  o r  equal  
to  1 a c r e )  w e r e  l i t t l e  u se d ,  and w ith  the  excep t ion  of 1977, when use  
s l ig h t ly  e x c ee d ed  a v a i la b i l i ty ,  e lk  u se  w as  s ig n i f ic an t ly  l e s s  than  
a v a i l a b i l i ty .
No c o n s i s te n t  p a t t e r n s  of u se  w e r e  a p p a re n t  du r ing  the ca lv ing  
and  s u m m e r  s e a s o n s .  D ur ing  the  s u m m e r  of 1977, open a r e a s  w e r e  
n o tab ly  s e l e c t e d  fo r .  M ost  of th is  u se  w as  in c l e a r c u t s  at  the sou th  
end of the  CSA. In c o n t r a s t ,  d u r ing  1978 and 1979, d en s e  s tan d s  w e r e  
u s e d  the  m o s t ,  w i th  c lo s e d  s t a n d s  s e l e c t e d  fo r  d u r ing  197 9, E lk  u se  
d u r in g  the  ru t t in g  s e a s o n s  of 1977 and 1978 w as  about  equal  to the  
a v a i l a b i l i t y  of d i f f e re n t  canopy  c o v e r a g e s .  M o d e ra te  and dense  s tan d s
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F ig .  15. P e r c e n t a g e s  of av a i la b i l i ty  and e lk  u s e  by canopy  
c o v e ra g e .  (See F ig .  5, pag e  35, f o r  legend .  )
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w e r e  u se d  the m o s t ,  w i th  u se  of m o d e r a t e  canopy  c l a s s  g r e a t e r  than 
d u r in g  the  s u m m e r .  D ur ing  the hot,  d r y  1979 r u t ,  e lk  s ign i f ican t ly  
p r e f e r r e d  d e n s e  s t a n d s  and  f a v o re d  c lo s e d  s t a n d s .  Hunting s e a s o n  
u se  show ed  a  p r o g r e s s i v e  y e a r l y  t r e n d  to u se  of g r e a t e r  canopy 
c o v e r a g e s .  During  1977, e lk  u se  w as  a l m o s t  evenly  d i s t r ib u te d  am ong 
l igh t ,  m o d e r a t e ,  and  d en s e  canopy  c l a s s e s .  U se  of d e n s e  and c lo sed  
s ta n d s  i n c r e a s e d  d u r ing  1978, and  f u r t h e r  i n c r e a s e d  dur ing  1979 to 
show a  s ig n i f ic an t  p r e f e r e n c e  f o r  th e s e  canopy c o v e ra g e s .
E lk  u se  w ith  r e s p e c t  to s u c c e s s i o n a l  s t a g e  ( e s t im a te d  s iz e  
and age  of dom inan t  v eg e ta t io n )  is  shown in F ig .  16. Both c l im a x  
and  s e r a i  g r a s s ~ f o r b  s i t e s  w e r e  few in o c c u r r e n c e  and l i t t le  u sed .  
B r u s h - s e e d l i n g - s a p l i n g  a r e a s ,  m a in ly  c l e a r c u t s ,  w e r e  used  about 
equa l  to  t h e i r  o c c u r r e n c e  excep t  d u r in g  1977, w hen  high u se  of 
c l e a r c u t s  d u r in g  the  s u m m e r  c a u s e d  to ta l  u se  to  ex ceed  av a i lab i l i ty .
A p r e f e r e n c e  fo r  b r u s h - s e e d l i n g - s a p l i n g  a r e a s  w a s  a l s o  noted  dur ing  
th e  1978 and 1979 ca lv ing  s e a s o n s .  P o le -y o u n g ,  m ix e d  s p e c ie s  s tan d s  
r e c e i v e d  the  g r e a t e s t  u s e ,  but  not  in e x c e s s  of t h e i r  ava i lab i l i ty .
P o le -y o u n g  lodgepole  p ine  s t a n d s  w e r e  n e i th e r  c o n s is te n t ly  f av o red  
n o r  av o id ed .  T o ta l  u s e  of m a t u r e - o l d  m ix ed  s p e c i e s  s tan d s  was 
a lw a y s  n e a r l y  tw ice  the  a v a i l a b i l i t y  of th e se  s t a n d s ,  and  s ign i f ican t ly  
e x c e e d e d  a v a i l a b i l i ty  d u r in g  1978 and 1979. M a tu re -o ld  s ta n d s  w e r e  
g e n e r a l l y  f a v o re d  d u r in g  e v e r y  s e a s o n  excep t  the  r u t .
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Fig .  16. P e r c e n t a g e s  of a v a i la b i l i ty  and e lk  u s e  by s u c c e s s i o n a l  
s ta g e .  (See F ig ,  5, page  35, f o r  legend ,  )
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Seven a r b i t r a r y  h ab i ta t  types  w e r e  deve loped  by  c r o s s -  
t a b u la t in g  c o v e r  c l a s s e s  and s u c c e s s i o n a l  s t a g e s .  Types  tha t  
r e p r e s e n t e d  only a  s m a l l  p o r t io n  of the s tu d y  a r e a  w e r e  g rouped ,  and 
7 n o n fo re s t  types  w e r e  added .  T ab le  13 shows the  r e s u l t s  of 265 
o n e - t e n th  a c r e  (0.04 ha) p lo ts  lo c a ted  in s ta n d s  tha t  w e r e  c l a s s i f i e d  
by  t h e s e  ty p e s  f r o m  a e r i a l  pho tos .  T h e s e  p lo ts  w e r e  taken  to d e s c r ib e  
the  s t r u c t u r a l  c h a r a c t e r i s t i c s  of the  a r b i t r a r y  ty p es .  P re d ic ta b ly ,  
to t a l  s t e m  d e n s i ty  d e c r e a s e d  a s  canopy  c o v e r  d e c r e a s e d  within  each  
s u c c e s s i o n a l  s t a g e  g roup .  The d ens i ty  of t r e e s  in each  d i a m e t e r  c l a s s  
a l s o  fo l lowed th is  p a t t e r n .  D e n s e - c lo s e d  lodgepole  p ine  s ta n d s  had  
the  h ig h e s t  to ta l  s t e m  d en s i ty  and  w e r e  c h a r a c t e r i z e d  by a la ck  of 
m a t u r e - o l d  t r e e s  and a l a r g e r  n u m b e r  of sap l ing  and po le -young  t r e e s  
than  o th e r  g ro u p s .  Within the  s a m e  canopy  c o v e r  c l a s s ,  m a t u r e - o l d  
m ix e d  s p e c i e s  s ta n d s  d i f fe re d  f r o m  po le -young  m ix e d  s p e c ie s  s tan d s  
by hav in g  a lo w er  to ta l  s t e m  d en s i ty ,  a g r e a t e r  n u m b e r  of m a t u r e - o l d  
t r e e s ,  and f e w e r  po le -y o u n g  and sap l ing  s i z e  t r e e s .
M a tu re -o ld  s t a n d s  ac h iev e d  with  f e w er  t r e e s  the s a m e  
am o u n t  of canopy  c o v e ra g e  a s  p o le -y o u n g  m ix e d  s ta n d s  b e c a u s e  of the 
l a r g e r  c a n o p ie s  of m a t u r e - o l d  t r e e s .  Lodgepole  pine s tands  a t ta in ed  
canopy  c o v e r a g e s  c o m p a r a b le  to  o th e r  s tan d  ty p e s ,  but with a h ig h e r  
d e n s i ty  of p o le -y o u n g  and sap l in g  t r e e s .  T h is  w as  no doubt due to the 
s p a r s e r  can o p ie s  of lodgepole  p ine  t r e e s  r e l a t i v e  to o th e r  c o n i f e r s ,  
and  a l s o  b e c a u s e  of the l a c k  of m a t u r e - o l d  t r e e s .
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T a b le  13. Mean n u m b e r  of t r e e s  p e r  0 .1 - a c r e  c i r c u l a r  p lo ts .  
L i s t e d  b y  d i a m e t e r  c l a s s  and s tan d  type .
S tand type ,  
canopy  c o v e r^ N
Sapling
0-3
D i a m e t e r  c l a s s  
( inches)
P o le -y o u n g  M a tu re -o ld  
4-15  > 16 Sum
M a tu r e - o l d  m ix e d ,  
l i g h t - m o d e r a t e 38 3.6 4.1 1.7 9.4
M a tu r e - o l d  m ix e d ,  
d e n s e - c l o s e d 48 7.8 15.3 2.3 25.5
P o le -y o u n g  lodgepo le ,  
m o d e r a t e 13 10.9 18.8 0.1 29.8
P o le -y o u n g  lodgepo le ,  
d e n s e - c l o s e d 27 26.5 43.5 0.4 70.6
P o le - y o u n g  m ix ed ,  
l ig h t 48 2.5 4.8 0.5 7.9
P o le -y o u n g  m ix e d ,  
m o d e r a t e 48 8.2 11.0 1.0 19.9
P o le -y o u n g  m ix ed ,  
d e n s e - c l o s e d 43 8.6 18.3 1.6 28.1
^Canopy  c o v e r :  l ight = <25%; m o d e r a t e  = 26-75%; 
d e n s e - c l o s e d  = > 75%.
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The above d i s c u s s io n  s u g g e s t s  f a i r l y  d i s t in c t  s t r u c t u r a l  ty p es .  
H o w ev er ,  p lo ts  on a  t r a n s e c t  w ith in  a  p a r t i c u l a r  s ta n d  w e r e  highly 
v a r i a b l e  w ith  r e s p e c t  to the  f r e q u e n c y  of t r e e  d i a m e t e r  c l a s s e s .  This  
v a r i a b i l i t y  was  c l e a r l y  in d ic a ted  when  the  da ta  w e r e  an a ly zed  by d i s ­
c r im i n a n t  function  a n a ly s i s .  T he  a r b i t r a r y  s ta n d  types  w e r e  not 
c l e a r l y  d i s t in c t iv e  on the  b a s i s  of t r e e  d i a m e t e r - c l a s s  d e n s i t i e s .  
H ow ever ,  canopy  c o v e ra g e  w as  not inc luded  a s  a v a r i a b l e  in the 
a n a ly s i s ;  t h e r e f o r e ,  the  r e l a t io n s h i p  b e tw een  s t e m  d en s i ty  and canopy 
c o v e ra g e  no ted  p r e v io u s l y  w as  not su b je c t  to d i s c r i m in a n t  a n a ly s i s .  
A p p a re n t  d i f f e re n c e s  do e x i s t  am o n g  s ta n d s  when they  a r e  v iew ed  f r o m  
a e r i a l  p h o to g ra p h s .  T h e s e  d i f f e r e n c e s  w e r e  p ro b a b ly  not adequa te ly  
d e s c r i b e d  by  t r e e  s i z e  and d e n s i ty  a lone .  A lso ,  s a m p le  s iz e  might  
have  b een  too s m a l l  to ad e q u a te ly  d e s c r i b e  the s t a n d s .  C o n s id e ra b le  
v a r i a b i l i t y  would be  e x p e c ted  when dea l ing  with  su ch  b ro a d  h ab i ta t  
c a t e g o r i e s .  C l e a r ly ,  d e s c r ip t i o n  of s ta n d  s t r u c t u r a l  c h a r a c t e r i s t i c s  
r e q u i r e s  m o r e  w ork .
E lk  u se  and a v a i la b i l i t y  f o r  th e s e  a r b i t r a r y  types a r e  shown 
in T ab le  14, M a tu r e - o l d  s t a n d s  w ith  d en s e  canopy  co v e ra g e  w e r e  
s ig n i f i c a n t ly  p r e f e r r e d  d u r in g  1978 and 197 9, and u sua l ly  r e c e iv e d  
g r e a t e r  u se  than  s i m i l a r  s t a n d s  with  l i g h t - m o d e r a t e  canopy c o v e ra g e ,  
r e l a t i v e  to a v a i la b i l i ty .  F o r  a l l  3 y e a r s ,  u se  of d en se ,  m a tu r e - o l d  
s t a n d s  w as  a p p r o x im a te l y  2.5 t im e s  g r e a t e r  than t h e i r  o c c u r r e n c e .
P o le -y o u n g ,  m ix e d  s p e c i e s  s ta n d s  with  l igh t  canopy  w e r e
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Ta bl e  14.  P e r c e n t a g e s  of  a v a i l a b i l i t y  and e lk  u s e  b y  s t r u c t u r a l  c h a r a c t e r i s t i c s  of habi tats .
1977
5Ô % Elk U se
A v a i l a b i l i t y C alv in g S u m m e r Rut [lunt Total
A g e ,  s p p . ,  cano py c o v e r ^ N = 300 N = 26 N = 45 N = 69 N = 33 N= 173
M a t u r e - o l d  m i x e d ,  l i g h t - m o d . 2,5 11,5 4,4 11.6 - -  0.0 7,5
M a t u r e - o l d  m i x e d ,  d e n s e 4,8 7,7 6,7 5.8 12,1 7,5
P o l e - y o i m g  L P P ,  l i g h t - m o d . 1,0 3 .8 8 ,9 0,0 0,0 2,9
P o l e - y o u n g  L P P ,  d e n s e 13.7 7,7 6,7 20.3 - 3 .0 11,6
P o l e - y o u n g  m i x e d ,  l ight 7.3 15,4 6.7 7.2 24.2 11,6
P o l e - y o u n g  m i x e d ,  mod. 31 ,3 34,6 - -  6.7 37.7 39,4 29,5
P o l e - y o u n g  m i x e d ,  d e n s e 23 .3 19.2 24 .4 15.9 21.2 19,7
B r u s h - s e e d l i n g - s a p l i n g 1.3 0 ,0 0 .0 0,0 0,0 0,0
Dry  meadow 1.3 0 ,0 0 ,0 0,0 0.0 0,0
Wet  meadow 0.7 0 ,0 0 ,0 0,0 0.0 0 ,0
P a s t u r e - h a y f i o l d 6,3 - -  0 ,0 - -  0 .0 - -  0 .0 - -  0 .0 - -  0,0
North s l o p e  c l e a r c u t 2 ,7 0 ,0 + +35,6 1,4 0,0 9,8
Road 2,0 0 ,0 0 ,0 0.0 0.0 0 ,0
O t h e r t 2 .0 0 . 0 0 ,0 0 .0 0 .0 0,0
% Elk Use
A v a i l a b i l i t y C a lv in g S u m m e r Rut Hunt I'otal
A g e ,  s p p . ,  ca n o p y  c o v e r ^ N = 300 N = 53 N = 148 N = 103 N = 48 N= 352
M a t u r e - o l d  m i x e d ,  l i g h t - m o d . 2 ,5 3 .8 3,4 6,8 0 ,0 4 ,0
M a t u r e - o ld  m i x e d ,  d e n s e 4,8 9 ,4 ++1 8,2 14,6 12,5 ++ 15.1
P o l e - y o u n g  L P P ,  l i g h t - m o d . 1.0 0 ,0 3,4 1.0 0 ,0 1.7
P o l e - y o u n g  L P P ,  d e n s e 13,7 - -  0,0 19,6 - -  1,0 2 5 . 0 11,9
P o l e - y o u n g  m i x e d ,  l ight 7,3 + 28 .3 13,5 3.9 14.6 13.1
P o l e - y o u n g  m ix e d ,  mod. 31.3 17.0 - 18.2 35,0 27.1 24,1
P o l e - y o u n g  m ix e d ,  den.se 23 , 3 24 ,5 13.5 30.1 20 . 8 21 , 0
B r u s h - s e e d l i n g - s a p l i n g 1,3 0 ,0 3,4 3,9 0 ,0 2,6
D ry  meadow 1,3 0 ,0 0,7 0,0 0 ,0 0,3
\t et n ieadow 0,7 0 ,0 2.7 0,0 0 ,0 1,1
P a s t u r e  -ha yf i e ld 6 .3 - -  0 ,0 - -  0.0 - 1.0 — 0 ,0 - -  0.3
North  s l o p e  c l e a r c u t 2.7 7.5 0,7 1.0 0,0 1.7
Road 2. 0 7,5 2,7 1,9 0,0 2,8
Other^ 2. 0 1.9 0 .0 0,0 0,0 0,3
"/r, Elk Use
A v a i l a b i l i t y Calv ing S u m m e r Rut Hunt Total
A g e ,  s p p , , cano py c o v e r ^ N = 300 N = 43 N = 162 N - 91 N = 63 N = 359
M a t u r e - o l d  m i x e d ,  l i g h t - m o d . 2,5 4,7 1,2 2,2 0 ,0 1,7
M a t u r e - o l d  m i x e d ,  d e n s e 4 ,8 18,6 12,3 10.0 9.5 ++ 12,0
P o l e - y o u n g  1,1'P, l i g h t - m o d . 1,0 0 ,0 0,0 1,1 0 ,0 0,3
P o l e - y o u n g  L1M\ d e n s e 13,7 4,7 10,5 15.6 17,5 12,3
P o l e - y o u n g  m i x e d ,  l ight 7.3 9.3 10,5 3,3 0 ,0 6,7
P o l e - y o u n g  m i x e d ,  mod. 31,3 18.6 22 ,8 - - 14.4 - - 11,1 - -  18,2
Po le  -young  m i x e d ,  fli-nse 2 3,3 30.2 3 5,8 ■++52,2 + 1-60,3 + + 43, 6
Br us l i - .seed l i n g - s a p l i n g 1,3 0.0 1 ,9 0.0 1.6 1,1
D r y  mead ow 1,3 0 .0 0 ,0 1,1 0 .0 0,3
Wet meadow 0.7 0 ,0 0 ,0 0 .0 0 ,0 0,0
P a s t u r e - h a y f i e l d 6.3 - -  0 ,0 - -  0 .0 - -  0.0 - -  0 .0 - -  0 ,0
North  s l o p e  c l e a r c u t 2,7 14,0 1,9 0.0 0 .0 2,5
Hoad 2, 0 0 ,0 1,9 0.0 0 .0 0,8
Other^ 2,0 0 ,0 1,2 0.0 0 .0 0,6
^Canopy  c o v e r :  l ight  = <25%;; m o d e r a t e  = 26-75":,; d e n s e  > 75?,.
1978
1979
t 'o the r:  b r u s h y  r i p a r i a n ,  w a t e r ,  s c r e e ,  roc k.
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f a v o r e d  d u r in g  1977 and  1978. Use  of m o d e r a t e l y  dense  s tan d s  w as  
l e s s  than  av a i la b i l i ty  a l l  3 y e a r s ,  s ig n i f ic a n t ly  so  dur ing  197 9. Dense  
p o le -y o u n g  m ixed  s t a n d s  w e r e  u se d  l e s s  than  t h e i r  o c c u r r e n c e  dur ing  
1977 and 1978, but  u se  du r ing  1979 was  a l m o s t  tw ice  as  g r e a t  as  
av a i la b i l i ty .  N o n fo re s t  types  m a d e  up a s m a l l  p a r t  of the s tudy  a r e a  
and  w e r e  l i t t l e  u sed .  Notably ,  p a s t u r e - h a y f i e l d s  w e r e  used  s ign i f ican t ly  
l e s s  than  th e i r  o c c u r r e n c e  e v e r y  y e a r .  Use  of c l e a r c u t s  g r e a t ly  
ex ceed ed  a v a i l a b i l i t y  d u r in g  1977, but ,  d u r ing  o th e r  y e a r s ,  cows used  
c l e a r c u t s  l e s s  than  o r  equa l  to t h e i r  o c c u r r e n c e .
D ur ing  the  ca lv ing  s e a s o n ,  po le -y o u n g  m ixed  s tan d s  with  light 
canopy  w e r e  f a v o re d .  M o d e ra te  and d en s e  canopy s ta n d s  w e r e  used  
l e s s  than  o r  equa l  to t h e i r  o c c u r r e n c e ,  r e s p e c t i v e ly .  M a tu re -o ld ,  
m ix ed  s p e c i e s  s ta n d s  w e r e  a lw ays  p r e f e r r e d ,  e s p e c ia l ly  s tands  with 
d e n s e  canopy  c o v e ra g e .  C l e a r c u t s  w e r e  g e n e ra l ly  used  the m o s t  du r ing  
the  ca lv ing  s e a s o n .
D uring  the s u m m e r ,  p o le -young ,  m ix ed  s p e c i e s  s tan d s  with  
l ight  canopy  w e r e  u se d  in e x c e s s  of av a i la b i l i ty .  M a tu re -o ld ,  m ixed  
s ta n d s  w ith  d e n s e  and c lo s e d  canop ies  w e r e  fav o red ,  s ign i f ican t ly  so  
d u r in g  1978.
During  the ru t t in g  s e a s o n ,  u se  of p o le -young  m ixed  s tan d s  was  
h ig h e r  than  d u r in g  the  s u m m e r ,  w ith  m o d e r a t e  and d en s e  s tands  
p r e f e r r e d .  Both c l a s s e s  of m a t u r e - o l d  m ix e d  s ta n d s  cont inued to be 
p r e f e r r e d  a s  du r ing  the s u m m e r .
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U se  of p o le -y o u n g  m ix e d  s ta n d s  i n c r e a s e d  s l igh t ly  du r ing  the 
hunting  s e a s o n ,  p a r t i c u l a r l y  in th o se  s t a n d s  w ith  d en se  canopy c o v e r .  
M a t u r e - o l d  s ta n d s  w i th  l i g h t - m o d e r a t e  c a n o p ie s  r e c e iv e d  no use ,  but 
u s e  of s i m i l a r  s t a n d s  w i th  d en s e  ca n o p ie s  r e m a i n e d  h igh.  N onfo res t  
a r e a s  r e c e i v e d  p r a c t i c a l l y  no u s e .
T ab le  15 show s e lk  u se  in r e l a t io n  to P f i s t e r  et  a l .  (1977) 
h ab i ta t  ty p e s .  R e la t iv e  to a v a i la b i l i ty ,  the  A B L A /C A C A  hab i ta t  type  
w a s  the  m o s t  p r e f e r r e d ,  fo l lowed by  the A B L A /L IB O  and A BB A/ 
X E T E -V A G L  types .  The P S M E /C A R U  and A B L A /M E F E  types  w e r e  
a l s o  c o n s i s t e n t ly  f a v o re d ,  but  to a l e s s e r  ex ten t .  The PSM E/V A CA  
and  P SM E /S Y A L  ty p e s  w e r e  no tab ly  u sed  m u ch  l e s s  than th e i r  
o c c u r r e n c e .  D ur ing  the ca lv ing  s e a s o n ,  the PSM E /C A R U  and A B L A / 
LIBO ty p e s  w e r e  the  m o s t  p r e f e r r e d .  E lk  u sed  m o r e  hab i ta t  types 
d u r in g  the  s u m m e r  w ith  the A B L A /X E T E -V A G L ,  A B L A /L IB O , A BLA / 
CACA, and P S M E /C A R U  ty p e s  g e n e ra l ly  f av o red .  The g r e a t e s t  
am o u n t  of u se  o c c u r r e d  in the A B L A /M E F E  type ,  but r e l a t i v e  to 
a v a i la b i l i ty ,  i t  w as  not h igh ly  p r e f e r r e d .  A s l igh t  shif t  to the m o r e  
m e s i c  A B L A /L IB O  and A B L A /C A C A  types  w as  o b s e rv e d  dur ing  the 
ru t t in g  s e a s o n ,  but ,  in g e n e r a l ,  h ab i ta t  type u se  was s i m i l a r  to tha t  of 
s u m m e r .  The A B L A /M E F E  and A B L A /X E T E -V A G L  types w e r e  u sed  
m o s t  d u r in g  the 1978 and 1979 hunting  s e a s o n s ,  w h e r e a s  the P SM E / 
CARU and A B L A /L IB O  ty p e s  w e r e  h eav i ly  u sed  du r ing  1977.
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F o r e s t  habitat ty pe s
'%
A v a i l a b i l i t y  
N = 300
'In ]■. 1 k Use
C al v in g  
N = 26








PSME /  B u n c h g r a s s 5.7 - -  0 .0 2.2 1.4 6.1 2.3
P S M E / V A C A 1 3 .Q 7.7 - -  0 .0 7.2 - -  0 .0 - - 4 .0
P S M E / P B M A 2.3 0 .0 0 .0 2 .9 0.0 1.2
P S M E / V A G L 1.3 0.0 0 .0 0 .0 0 .0 0 .0
P S M E / L I B O 10.7 7.7 - -  0 .0 13.0 3.0 6.9
P S M E / S Y A L 18.0 11.5 -  -  4 .4 8.7 9.1 - 8.1
PSME/CAIUJ 8.7 23.1 4.4 14.5 33.3 16.8
A B L A / C A C A 2.7 7.7 8 .9 + 17.4 6.1 + 11.6
A B L A / L I B O 4.3 15.4 6 .7 7.2 + 30.3 12.7
A B L A / M E F E 11.3 15.4 2 0 . 0 10.1 - 0 .0 11.6
A B L A / X E T E - V A C L 6.7 11.5 17.8 15.9 12.1 15.0
A B L A / X E T E - V A S C 0.3 0 .0 0 .0 0 .0 0.0 0 .0
Nonforest® 15.0 0.0 35.6 1.4 0.0 9.8
% % Elk Use
A v a i l a b i l i t y Calv in g S u m m e r Rut Bunt Total
F o r e s t  habitat  type s N= 300 N = 53 N = 148 N = 103 N = 48 N = 352
PSM E / B u n c h g r a s s 5.7 3.8 1.4 2 . 9 - 0 .0 2 .0
P S M E /V A C A 13.0 1.9 - -  0 .0 26.2 - - 2.1 8.2
P S M E / P I  IMA 2.3 0 .0 2 .0 1.0 0 .0 1.1
P S M E / V A G L 1.3 + 18.9 0.0 1.0 4.2 3.7
P S M E / L I B O 10.7 15.1 6.1 8 .7 8.3 8.5
P S M E / S Y A L 18.0 - -  3.8 - -  7.4 9.7 - -  4.2 - -  7.1
P S M E / C A R U 8.7 13.2 16.2 4 .9 16.7 12.5
A B L A / C A C A 2.7 5.7 + 12.2 9.7 8.3 ++ 9.9
A B L A / L I B O 4.3 13.2 10.8 + 15.5 8.3 ++12 .2
A B L A / M E F E 11.3 - -  1.9 16.2 7.8 20.8 12.2
A B L A / X E T E - V A G L 6.7 3.8 ++2 0.3 6 .8 25 .0 + +14 .5
A B L A / X E T E - V A S C 0.3 0.0 0.7 1.0 0.0 0 .6
Nonforest® 15.0 18.8 6 .8 4 .9 2.1 7.4
Elk U se
A v a i l a b i l i t y C a lv in g Sum ni er Rut 1 lunt Total
F o r e s t  habitat ty p e s N = 300 N = 43 N = 164 N = 91 N = 63 N = 361
P S M E /  B u n c h g r a s s 5.7 — 0,0 2.4 1.1 1.6 1.7
P S M E / V A C A 13.0 - -  2.3 — 1.8 6.6 — 1.6 — 3,0
P S M E / P B M A 2.3 2,3 3.7 3.3 0.0 2.8
P S M E / V A G L 1.3 4.7 4.3 0 .0 0.0 2.5
PSI\B':/LIBO 10.7 1 1.6 11,6 7.7 12.7 10.8
)’S \ l i : /S ' i ' A L 18.0 7.0 12.2 - - 5.5 - - 4.8 - -  8.6
PS. \B : /C A R U 8.7 25 . 6 15.2 1 1.0 4.8 13.6
A B L A / C A C A 2.7 2.3 7.9 1 1.0 1.6 6 .9
A B L A / L I B O 4.3 14.0 9.8 12.1 14.3 ++ 1 1.6
A B L A / M E I ' E 11.3 4.7 1 5.2 17.6 + + 36 .5 18.3
A B L A / X I :  I 'E-VAGL 6.7 11.6 11.0 + 22.0 V V 2 ++15.8
A B L A / X I :  1 E - V A S C 0.3 0 .0 0 .0 1.1 0.0 0.3
Nonforest® 15.0 14.0 4.8 1.1 0.0 4.2
^No s i g n i f i c a n c e  t e s t .  S e e  T a b le  13 (page  66) for  bre akd ow n of a v a i la b i l i ty  and e lk u se .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
72
R e la t io n s h ip s  to r o a d s  and h u m a n  d i s t u r b a n c e . V e h ic u la r  use  
of a r e a s  n e a r  the  s tu d y  a r e a  w as  low d u r ing  1977, but  su b s ta n t ia l ly  
h ig h e r  in s u r ro u n d i n g  a r e a s  su ch  a s  the E lk  C r e e k  Road.  During  1978, 
t r a f f i c  in  the s tu d y  a r e a  w as  g e n e r a l ly  l ight (1 o r  f e w e r  v eh ic le  t r i p s /  
day).  M o d e ra te  to  h eav y  t r a f f i c  (2 to 9 v e h ic le  t r i p s / d a y )  o c c u r r e d  in 
the  lo w e r  and  m id d le  r e a c h e s  of the  m a in  fo rk  of C h a m b e r la in  C r e e k  
d r a in a g e  th ro u g h o u t  the  s e a s o n ,  and a long  the  Cap W allace  Road to the 
h ea d  of C h a m b e r la in  C r e e k  un t i l  1 S e p te m b e r .  V e h ic u la r  u se  of the 
a r e a  w a s  l igh t  to m o d e r a t e  (1 to  4 v e h ic le  t r i p s  / day) du r ing  1979.
H eavy  t r a f f i c  (5 to  9 v e h ic le  t r i p s / d a y )  o c c u r r e d  on the low er  p o r t io n s  
of the  m a in  C h a m b e r l a in  C r e e k  Road du r ing  the  ca lv ing  and hunting 
s e a s o n s .  D uring  the r u t ,  t r a f f i c  w as  heavy  on a l l  s e c t io n s  of the m a in  
C h a m b e r l a in  C r e e k  R oad .  (The u p p e r  s e c t io n  of r o a d  o c c u r r in g  f ro m  
the  n o r th  b o u n d a ry  of the CSA sou th  to the  f o rk  in C h a m b e r la in  C r e e k  
w a s  c o n s t ru c t e d  in 1978. ) T he  Cap W a l lace  Road,  to the head  of 
C h a m b e r l a i n  C r e e k ,  w a s  m o d e r a t e ly  to  h eav i ly  u sed  throughout the 
s e a s o n  un t i l  1 S e p te m b e r .
E lk  r e a c t io n  to  open r o a d s  w as  s i m i l a r  f o r  a l l  3 y e a r s  (Fig. 
17). E lk  did not avoid  open r o a d s  d u r ing  the ca lv ing  and s u m m e r  
s e a s o n s .  A c r o s s t a b u l a t i o n  of a v a i la b i l i ty  and e lk  u se  by  d is ta n c e  to 
open  r o a d s  and t r a f f i c  v o lu m e  fo r  1979, a  y e a r  of high v e h ic le  u se ,  
show ed  th a t  d u r in g  th e s e  s e a s o n s  a p p ro x im a te ly  64% of the av a i la b le  
h a b i ta t  w a s  c l o s e r  to l ig h t ly  t r a v e l e d  r o a d s  than  to r o a d s  with  h ig h e r
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F ig .  17, P e r c e n t a g e s  of a v a i la b i l i ty  and e lk  u s e  by d i s t a n c e  to 
open r o a d s .  (See F ig .  5, page  35, f o r  le g en d .  )
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t r a f f i c  (Table  16). E lk  u s e  d u r in g  the  ca lv ing  and s u m m e r  s e a s o n s  
ex c ee d ed  the a v a i la b i l i ty  of a r e a s  n e a r  l igh t ly  t r a v e l e d  r o a d s ,  with  
about 85% and 91% of the  s e a s o n a l  u se ,  r e s p e c t i v e l y .  Many r o a d s  
w e r e  a f fec ted  by  the 1 S e p te m b e r  r o a d  c l o s u r e s  so  tha t  the ava i lab i l i ty  
of a r e a s  c lo s e  to open  r o a d s  w a s  g r e a t l y  r e d u c e d  dur ing  the  ru t t in g  and 
hunting s e a s o n s .  M ost  of the l ig h t ly  t r a v e l e d  r o a d s  w e r e  c lo sed  so 
tha t  the a v a i la b i l i ty  of a r e a s  n e a r  h eav i ly  and  v e r y  heav i ly  t r a v e le d  
r o a d s  i n c r e a s e d  s u b s t a n t i a l ly .  U se  of a r e a s  n e a r  l igh t ly  t r a v e le d  
r o a d s  d u r in g  th e s e  s e a s o n s  w as  l e s s  than  av a i la b i l i ty ,  but s a m p le  s iz e  
w as  s m a l l .  E lk  did not a p p e a r  to avoid  a r e a s  c lo s e  to m o d e ra te ly  
t r a v e l e d  r o a d s  d u r in g  the r u t ,  but aga in  s a m p le  s i z e  w a s  s m a l l .  
H ow ever ,  a r e a s  l e s s  than  550 y a r d s  (500 m) f r o m  r o a d s  with h e a v y -  
v e r y  heavy  t r a f f i c  s e e m  to have  been  avo ided  d u r ing  the r u t .  When a l l  
open r o a d s  w e r e  c o n s id e r e d ,  r e g a r d l e s s  of t r a f f i c  v o lu m e ,  a s ign i f ican t  
av o id a n ce  of a r e a s  with in  550 y a r d s  (500 m) of open ro a d s  w a s  found. 
D u r in g  the  hunting  s e a s o n ,  an even  g r e a t e r  nega t ive  r e s p o n s e  to a l l  
open r o a d s  w as  o b s e rv e d ;  a p p r o x im a te l y  90% of the elk u se  w as  in 
a r e a s  g r e a t e r  than  1350 y a r d s  (1230 m) f ro m  open r o a d s .  B roken  
down by  t r a f f i c  v o lu m e ,  the  s a m e  p a t t e r n  was  sh o w n --90% o r  m o r e  of 
the e lk  u se  w as  in a r e a s  g r e a t e r  than 1350 y a r d s  (12 30 m) f ro m  open 
r o a d s ,  r e g a r d l e s s  of t r a f f i c  v o lu m e .
R u t t ing  and hun t ing  s e a s o n  u s e  of a r e a s  n e a r  r o a d s  c lo sed  
a f t e r  1 S e p te m b e r  w as  a lw a y s  l e s s  than a v a i la b i l i ty  f o r  a r e a s  c l o s e r
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T a b le  16, P e r c e n t a g e s  of  a v a i l a b i l i t y  and e lk u s e  by d i s t a n c e  to open ro a d s  and traf f ic  vo lum(  
during  1979.
D i s t a n c e  to road in y a r d s  ( m e t e i s )
T ra f f ic  
v o l u m e
0 - 1 5 0
(0 -1 4 0 )
1 5 0 - 5 5 0
( 1 4 0 - 5 0 0 )
5 5 0 - 9 5 0
( 5 0 0 - 8 7 0 )
9 5 0 - 1 3 5 0
( 8 7 0 - 1 2 3 0 )
> 1350 
(>  1230) Total N
C a l v i n g  and S u m m e r
Light Ava i l a b i l i t y 34 .0 40 .3 15.2 7.9 2.6 63.7 191
Calv ing 30.8 53 .8 12.8 2.6 0.0 90.7 39
S u m m e r 37 .4 32.4 12.2 16.5 1.4 84.8 139
M o d e r a t e A v a i l a b i l i t y 30,6 35.5 24 .2 9.7 0.0 20.7 62
Calv in g 100.0 0,0 0 .0 0 .0 0,0 7,0 3
S u m m e r 0. 0 36 .4 18.2 45 .5 0 .0 6,7 11
H eav y A v a i l a b i l i t y 2 5 . 0 45 .8 2 5 .0 4.2 0.0 8 ,0 24
Calv in g 0 .0 0.0 100.0 0.0 0 .0 2.3 1
S u m m e r 9.1 36 .4 54 ,5 0 , 0 0.0 6.7 11
V e r y  h e a v y A v a i l a b i l i t y 8,7 34 , 8 13.0 21 .7 21.7 7.7 23
Calv ing 0 .0 0 .0 0.0 0.0 0.0 0 .0 0
S u m m e r 0,0 0 .0 66.7 33,3 0,0 1.8 3
Rutt ing  S e a s o n
Light A v a i l a b i l i t y 2 2 . 6 38,7 6.5 0.0 32,3 10.3 31
Rut 0 ,0 0 . 0 0 .0 0,0 100,0 13,2 12
M od erate A v a i l a b i l i t y 9,6 13,0 14.9 18.1 43,6 31.3 94
Rut 11.1 22,2 0.0 0.0 66.7 9,9 9
Heavy A v a i la b i l i t y 11 .0 35 .4 2 3 ^ 11.0 19.5 27.3 82
Rut 3,6 3,6 21 ,4 14,3 57,1 30.8 28
V e r y  h e a v y A v a i l a b i l i t y 7.5 2 0 ,4 12.9 17.2 41,9 31.0 93
Rut 2 .4 0.0 9.5 16.7 71,4 46.2 42
Hunting S e a s o n
Light A va i l a b i l i t y 2 9.2 50 .0 12,5 0.0 8.3 8.0 24
Hunt 0.0 0.0 0.0 0,0 100,0 7,9 5
M o d e r a te A v a i la bi l i t y 4.7 6.3 9.4 4.7 75,0 21 ,3 64
Hunt 0,0 0 ,0 8.7 0 .0 91.3 36.5 23
H e a v y A v a i la b i l i t y 3 ,9 10,1 13.2 12.4 60.5 43.0 129
Hunt 0,0 4.0 0 .0 4.0 92.0 39,7 25
V e r y  h e a v y A v a i l a b i l i t y 2,4 11,0 4 .9 11,0 70.7 2 7,3 82
Hunt 0,0 0 .0 0 .0 10.0 90.0 15.9 10
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than  150 y a r d s  (140 m) to th o s e  r o a d s  (F ig .  18). G en e ra l ly ,  a  g r e a t e r  
n eg a t iv e  r e s p o n s e  w as  o b s e rv e d  d u r in g  the hunting  s e a s o n  than dur ing  
the  r u t t in g  s e a s o n .
E lk  u se  w ith  r e s p e c t  to new r o a d s  bu i l t  in the  CSA is  shown 
in T ab le  17, The  d i s t a n c e  f r o m  an  e lk  lo ca t io n  to a  new ro a d  w as  not 
m e a s u r e d  if  the lo ca t io n  w a s  on the  opp o s i te  s id e  of a  m a jo r  r id g e  
( th i rd  and fo u r th  o r d e r  r id g e s )  f r o m  the ro a d .  T h e s e  loca t ions  w e r e  
p la c e d  in  the  "out of r a n g e "  c a te g o r y .  This  p r o c e d u r e  w as  followed 
b e c a u s e  p r e v io u s  s tu d i e s  (Montana C o o p e ra t iv e  E lk -L o g g in g  Study, 
1980) hav e  shown e lk  to be  l e s s  a f fec ted  by r o a d  ac t iv i ty  when a m a jo r  
r i d g e  s e p a r a t e d  e lk  f r o m  the ro a d .  V a lues  fo r  1977 w e r e  c o n s id e r e d  
a  " c o n t ro l "  a s  the  r o a d s  w e r e  bu i l t  d u r in g  1978 and 1979. F o r  1977 
then ,  d i s t a n c e s  a r e  to the p ro p o s e d  r o a d  s i t e .  R e s u l t s  ind ica ted  tha t  
e lk  w e r e  l i t t l e  a f fec ted  by the  few new r o a d s  in the CSA, when c o m ­
p a r in g  u s e  d u r in g  1977 w ith  u se  d u r in g  1978 and 1979. V alues  fo r  1977 
in d ic a te d  tha t  th e s e  a r e a s  w e r e  l i t t l e  u sed  by  elk even in the a b s e n c e  
of r o a d s .
The  r e l a t i o n s h i p  of e lk  to a r e a s  of a c t iv e  h um an  d i s tu rb a n c e ,  
s u c h  a s  r o a d  bu i ld ing  and logging,  w as  o b s e r v e d  dur ing  1978 and 1979. 
R o ad  bu i ld ing  a c t iv i t i e s  d u r in g  1978 w e r e  c o n c e n t r a t e d  in the low er  and 
m id d le  r e a c h e s  of the  m a in  f o rk  of C h a m b e r l a in  C r e e k .  This w o rk  
invo lved  u p g rad in g  the  ex i s t in g  r o a d .  R ig h t -o f -w a y  c l e a r in g  and p r e ­
l i m i n a r y  g ra d in g  of the  m a i n - l i n e  hau l  r o a d  (F ig .  19) w e r e  com ple ted
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Fig .  18. P e r c e n t a g e s  of av a i la b i l i ty  and e lk  u s e  by  d i s t a n c e  to  
c lo sed  r o a d s .  (See F ig .  5, pag e  35, f o r  legend .  )
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T a b l e  17, P e r c e n t a g e s  of  a v a i l a b i l i t y  and e lk  u s e  by d i s t a n c e  to p r o p o s e d  new road s  (1977)  
and new ro a d s  in the  CSA (1 978,  1979) ,
% Elk  U s e
(pr opo se d)  in CSA  
y a r d s  ( m e t e r s )
A v a i l a b i l i t y  
N = 400
C al v in g  
N = 26








0 - 1 5 0  ( 0 -1 4 0 ) 1.5 0 .0 0 ,0 1.4 3 ,0 1.2
1 5 0 - 5 5 0  (1 4 0 - 5 0 0 ) 6,5 7.7 2.2 2 .9 9.1 4.6
5 5 0 - 9 5 0  (5 0 0 - 8 7 0 ) 4,0 - -  0 .0 6,7 2 .9 12.1 5,2
9 5 0 - 1 3 5 0  ( 8 7 0 - 1 2 3 0 ) 3.8 11.5 2.2 7.2 9.1 6 . 9
> 1350 (>  1230) 22 . 8 30 .8 + + 5 7 ,8 24 .6 36.4 ++3 6,4
Out of  range^ 61.5 50 ,0 - - 3 1 . 1 60 .9 - - 3 0 , 3 - - 4 5 . 7
D i s t a n c e  to new r o a d s %
A v a i l a b i l i t y  
N = 400
% E lk  U s e
in CSA 
y a r d s  ( m e t e r s )
Calv in g  
N = 53






T ota l  
N = 352
0 - 1 5 0  ( 0 - 1 4 0 ) 1.5 5.7 1.4 1.0 0.0 1.7
1 5 0 - 5 5 0  (1 4 0 - 5 0 0 ) 6,5 5.7 - -  0 .0 - - 0 .0 2.1 - -  1.1
5 5 0 - 9 5 0  (5 0 0 - 8 7 0 ) 4 .0 17,0 3.4 4.9 10.4 6.8
9 5 0 - 1 3 5 0  ( 8 7 0 - 1 2 3 0 ) 3.8 9,4 10,8 7.8 4,2 + 8 .8
> 1350 (>  1230) 2 2 ^ - 9,4 27 ,7 14.6 31.3 21 .6
Out of range^ 61.5 52 ,8 5 6 ^ 71,8 52,1 59 .9
D i s t a n c e  to new r o a d s  
in CSA 
y a r d s  ( m e t e r s )
%
% Elk U s e
A v a i l a b i l i t y  
N = 300
C al v in g  
N = 43






To tal  
N = 361
0 - 1 5 0  ( 0 - 1 4 0 ) 1.7 0 .0 1.2 3.3 0 .0 1.4
1 5 0 - 5 5 0  (1 4 0 - 5 0 0 ) 5.3 16,3 3,0 3.3 3,2 4.7
5 5 0 - 9 5 0  ( 5 0 0 -8 7 0 ) 3.7 14,0 7 ,9 4 .4 6.3 7.5
9 5 0 - 1 3 5 0  ( 8 7 0 - 1 2 3 0 ) 3.3 9.3 6 ,7 9.9 4,8 7,5
> 1350  0 1 2 3 0 ) 19.7 11,6 2 8 ,0 20 .9 30,2 24 ,7




^S ep a ra ted  f r o m  r o a d  b y  a 3rd o r  4th o r d e r  r id g e .
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F i g .  19. P r o p o s e d  c u t t in g  u n i t  a n d  r o a d  l o c a t i o n s  in  t h e  C SA ,
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b y  m id - M a y .  Subsequen t  w o rk  c o n c e n t r a t e d  on Im prov ing  the  ex is t ing  
r o a d  n o r th  of the  CSA. C o n s t ru c t io n  of a n o th e r  r o a d  by the  B ur l ing ton  
N o r t h e r n  C om pany  in the  n o r t h e a s t  p a r t  of the s tudy  a r e a  began in 
m i d - J u l y  1978. This  r o a d  w a s  bu i l t  f r o m  a p p ro x im a te ly  the beginning 
of the " je ep  t r a i l "  in the  lo w e r  e a s t  f o rk  of C h a m b e r la in  C r e e k  
th ro u g h  BN cut no. 3 to the  n o r th w e s t  b o u n d a ry  of BLM cut no. 17, 
C o n s t ru c t io n  of a s e c o n d a r y  h au l  r o a d  in BN cut no. 1 w as  s t a r t e d  in 
l a t e  S e p te m b e r .  W o rk  on a l l  r o a d s  ended by 20 O c to b e r .
Logging o c c u r r e d  d u r ing  June  1978 in the n o r th e a s t  c o r n e r  of 
the s tu d y  a r e a  e a s t  of lo w er  C h a m b e r la in  C r e e k .  P o r t i o n s  of the south  
s id e  of the w e s t  f o rk  of C h a m b e r la in  C r e e k  d r a in a g e  and the e a s t  s ide  
of the n o r t h e r n  end of the B e a r  C r e e k - C h a m b e r l a i n  C r e e k  divide w e re  
logged f r o m  m id - J u l y  th ro u g h  S e p te m b e r .  F r o m  la te  Ju ly  to m id -  
S e p te m b e r ,  logging took p la c e  a t  the u p p e r  end of Cap W allace  Gulch, 
a long  the Cap W allace  Road .  In add i t ion ,  r o a d  m a in te n a n c e  c r e w s  
c l e a r e d  s l a s h  w ind row s  a long  s e c t io n s  of the  U pper  Cap W allace  Road, 
ex tend ing  f r o m  the Cap W a l l a c e - L i t t l e  F i s h  C r e e k  divide e a s t  into the 
CSA.
During  the s p r in g  and s u m m e r  of 1979, c o n s t ru c t io n  of 
s e c o n d a r y  hau l  r o a d s  in and n e a r  BN cu ts  nos .  1 and 2 began.  W ork  
on the  m a i n  l ine  C h a m b e r l a in  C r e e k  hau l  r o a d  w as  confined to the  f i r s t  
2 w e e k s  of Ju ly .  A f te r  Ju ly ,  the  m a in  hau l  r o a d  w as  com ple ted ,  and 
an  e a s t  s id e  s p u r  r o a d  w as  ex tended  f r o m  BN cut  no. 3 in to BN cut
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no, 5, As in 1978, th i s  w o rk  s to p p ed  p r i o r  to the  opening of the 
g e n e r a l  hun t ing  s e a s o n  on 20 O c to b e r .
Logging  o c c u r r e d  f r o m  la te  M ay th rough  June  1979 on m o s t  
of the w e s t e r l y  s lo p e s  of B la c k ta i l  M ountain ,  and on the low er  p o r t io n s  
of the  ad ja c e n t  s o u th e r l y  s lo p e .  F r o m  m i d - J u l y  to e a r l y  S ep te m b e r ,  
s e v e r a l  s m a l l  a r e a s  w e r e  logged a t  the h ead  of the  N o r th  F o r k  of E lk  
C r e e k  and  Cap W a l la ce  Gulch .  An a r e a  on the  r id g e  s e p a r a t in g  the 
above  d r a in a g e s  w as  a l s o  logged a t  th is  t im e .  Two s m a l l  a r e a s  w e r e  
logged  in lo w e r  B e a r  C r e e k  f r o m  la te  August  to la te  O c to b e r .  L im i te d  
logging took  p la ce  f r o m  m id - O c to b e r  th rough  the end of the s tudy  
p e r io d  in a r e a s  to the  e a s t  of the  s tudy  a r e a ,  m a in ly  in the P e a r s o n  
C r e e k  d r a in a g e  and a long the  R iv e r  Jun c t io n  Road  e a s t  of P e a r s o n  
C r e e k .  In add i t ion ,  s m a l l  p r e c o m m e r c i a l  th inning o p e ra t io n s  took 
p la c e  in  the  l a r g e  c l e a r c u t s  in L i t t le  F i s h  C r e e k  d ra in a g e  f r o m  m id -  
M ay th ro u g h  A ugust ,  and in a s m a l l  a r e a  so u th w es t  of the G r a c e ' s  
L an d in g  T r a p ,  a t  the w e s t  end of the W est  F o r k  C h a m b e r la in  C r e e k  
d r a in a g e ,  d u r in g  la te  May. No logging w as  done ins ide  the CSA 
d u r in g  the  s tudy .
F ig .  20 show s the r e l a t i o n s h i p  b e tw een  elk and d is tan ce  to 
h u m a n  d i s t u r b a n c e .  E lk  lo ca t io n s  tha t  w e r e  c l o s e r  to an  open r o a d  
w ith  h e a v y  o r  v e r y  heavy  t r a f f i c  than  to a d i s tu rb a n c e  s i te  w e re  
e l im in a t e d  f r o m  the a n a ly s i s .  D uring  both  y e a r s ,  e lk  use  w as  s u b ­
s t a n t i a l l y  l e s s  than a v a i la b i l i ty  fo r  a r e a s  w ith in  0.5 m i l e  (0.8 km) of
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F i g .  20 . P e r c e n t a g e s  of a v a i l a b i l i t y  a n d  e lk  u s e  b y  d i s t a n c e  to
a c t i v e  h u m a n  d i s t u r b a n c e .  (S e e  F i g .  5 ,  p a g e  3 5 ,  f o r
l e g e n d . )
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d i s t u r b a n c e ,  s ig n i f ic an t ly  so  f o r  a l l  s e a s o n s  excep t  calv ing  1978.
A r e a s  f r o m  0.5 m i l e  to 1.5 m i l e s  (0 .8 -2 .4  km) f r o m  d is tu rb a n c e s  
w e r e  g e n e ra l ly  not  avo ided  excep t  d u r in g  the  s u m m e r  of 1979 when 
u se  w as  s ig n i f ic an t ly  l e s s  than  av a i la b i l i ty .  D ur ing  the s u m m e r  of 
1978, a r e a s  g r e a t e r  than  1.5 m i l e s  (2.4 km) f r o m  d i s tu rb a n c e s  w e re  
s ig n i f ic a n t ly  f a v o re d ,  w h i le  d u r in g  1979 a r e a s  g r e a t e r  than 2.0 m i le s  
(3.2 km) w e r e  s ig n i f i c a n t ly  p r e f e r r e d ,  w ith  a l m o s t  50% of the e lk  use  
in th o se  a r e a s ,  A f in e r  b re a k d o w n  of the d i s t a n c e  c a t e g o r i e s  into 
q u a r t e r - m i l e  (0.4 km) i n t e r v a l s  y ie ld ed  s i m i l a r  r e s u l t s .
F ig .  21 show s  e lk  u se  in logged and unlogged a r e a s .  C o m ­
bin ing  u se  and  a v a i la b i l i ty  f o r  bo th  logged c a t e g o r i e s  ind ica ted  tha t  
u se  w as  about  equa l  to a v a i la b i l i ty  of logged a r e a s  d u r ing  the calv ing  
s e a s o n ,  w as  lo w es t  of a l l  s e a s o n s  d u r in g  the s u m m e r ,  s l igh t ly  
i n c r e a s e d  f ro m  s u m m e r  d u r ing  the  r u t ,  and excee d ed  ava i la b i l i ty  
d u r in g  the  hunting  s e a s o n ,  excep t  d u r ing  1979. Unlogged a r e a s  w e r e  
s ig n i f i c a n t ly  f av o re d  f o r  the e n t i r e  s e a s o n  and d u r ing  the  s u m m e r  fo r  
e v e r y  y e a r .  Use  of unlogged a r e a s  du r ing  o th e r  s e a s o n s  was  g e n e ra l ly  
a lw a y s  g r e a t e r  than a v a i la b i l i t y  with v a ry in g  d e g r e e s  of s ign i f icance .
E lk  u se ,  m o r e  f ine ly  b ro k e n  down by age  of the logged a r e a ,  
i s  shown in F ig .  22. A r e a s  logged b e fo r e  1949 w e r e  used  s ig n i f ic an t ly  
l e s s  than  th e i r  o c c u r r e n c e  each  y e a r .  Th is  w as  p ro b a b ly  b e c a u s e  such  
a r e a s  a r e  g e n e r a l l y  a t  low e lev a t io n s  on the p e r i p h e r y  of the s tudy 
a r e a ,  and  e lk  u se  w as  p r e v io u s l y  shown to be l im i te d  a t  those  e leva t ions ,
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F i g .  2 1 .  P e r c e n t a g e s  of a v a i l a b i l i t y  a n d  e lk  u s e  b y  g e n e r a l
a g e  o f  lo g g e d  a r e a s  a n d  b y  u n lo g g e d  a r e a s .  (S ee
F i g .  5 , p a g e  3 5 , f o r  l e g e n d .  )
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
100-1





























Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
F i g .  22 , P e r c e n t a g e s  of a v a i l a b i l i t y  a n d  e lk  u s e  b y  a g e  o f  lo g g e d
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f o r  l e g e n d .  )
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U se  of a r e a s  logged f r o m  1949 to  the  p r e s e n t  w as  g e n e ra l ly  about 
equa l  to th e i r  o c c u r r e n c e .  H o w ev er ,  cu ts  m a d e  du r ing  1970-79 w e re  
f a v o re d  dur ing  the  hunting  s e a s o n s  of 1977 and 1978. A lso ,  a r e a s  cut 
d u r in g  1960-69 w e r e  h igh ly  p r e f e r r e d  d u r in g  the s u m m e r  of 1977 and 
n o m in a l ly  f a v o re d  dur ing  the  ca lv ing  s e a s o n s  of 1978 and 1979. Most 
of th is  u se  can  be  a s c r i b e d  to  the u se  of c l e a r c u t s ,  m o s t  of which 
w e r e  logged dur ing  tha t  d ecad e .
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C H A P T E R  V
DISCUSSION
C h a m b e r l a in  e lk  u s e d  s m a l l e r  a r e a s  than e lk  e a s t  of the 
C on t inen ta l  Divide in M ontana .  Both g ro u p s  of C h a m b e r la in  elk used  
a to ta l  a r e a  of about  100 s q u a r e  m i l e s  (260 km ^) .  T h is  a r e a  a l so  
inc luded  m o s t  of the  w in t e r  r a n g e .  L in d b e r g h - P o t t e r  e lk  had a  l a r g e r  
r a n g e  than  G r a c e ' s  Landing  e l k - - a b o u t  70 s q u a r e  m i l e s  (181 km^) 
v e r s u s  about  30 s q u a r e  m i l e s  (78 km ^) .  Y e a r - lo n g  hom e r a n g e s  fo r  
30 r a d io - e q u ip p e d  e lk  s tu d ied  by  L o n n e r  (1979) in the Long T om  a r e a  
of s o u th w e s te r n  M ontana  c o v e re d  675 s q u a r e  m i l e s  (1755 km^). This  
f ig u re  is  the  c o m p o s i te  r a n g e  of 2 d i f fe re n t  g ro u p s  of elk: 1 group had
a  r a n g e  of 608 s q u a r e  m i l e s  (1575 km^) and the  o th e r  a r a n g e  of 174 
s q u a r e  m i l e s  (451 km ^) .  C ada  (1978) r e p o r t e d  y e a r - l o n g  h om e r a n g e s  
of 143 s q u a r e  m i l e s  (370 km ^) and 568 s q u a r e  m i l e s  (1471 km^) fo r  3 
e lk  f r o m  the  G al la t in  V a l ley  and f o r  9 elk f r o m  the  M adison V alley  of 
s o u th w e s t e r n  M ontana ,  r e s p e c t iv e ly .
E lk  s tu d ied  b y  L o n n e r  (1979) and Cada  (1978) a l s o  m ig r a t e d  
g r e a t e r  d i s t a n c e s  b e tw een  s u m m e r  and w in te r  r a n g e s  than did 
C h a m b e r l a i n  e lk .  L o n n e r  lo c a te d  m o s t  e lk  w ith in  10 m i l e s  (16 km) of 
t h e i r  w in te r  r a n g e s .  O th e r  s tu d ie s  r e p o r t e d  s p r in g  m ig ra t io n s  up to
87
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25 m i l e s  (40 km) to  s u m m e r  r a n g e ,  but  a  g e n e r a l  r a n g e  w as  8-15 
m i l e s  (13-24 km) (B ra z d a  1953, Dalke et a l .  1965, Knight 1970, and 
Sm ith  1978 am ong  o th e r s ) .  R e a m  et a l .  (1972) and S im m ons (1974), 
h o w e v e r ,  no ted  the  p r e s e n c e  of " r e s i d e n t "  g ro u p s  tha t  ran g ed  within 
4 -5  m i l e s  (6-8 km) of t h e i r  w in t e r  r a n g e s .  Th is  s i tua t ion  c lose ly  
m a t c h e s  the  b e h a v io r  of C h a m b e r l a in  e lk .  C h a m b e r l a in  e lk  had only 
to  t r a v e l  5 -6  m i l e s  (8-10 km ) to r e a c h  the poin t  in t h e i r  r a n g e s  
f a r t h e s t  f r o m  the  w in t e r  r a n g e .  T h is  d i s t a n c e ,  h o w ev e r ,  was  n e v e r  
t r a v e l e d  a t  once in w ha t  could  be  ca l le d  a m ig ra t io n .  R a th e r ,  the 
m o v e  to s u m m e r  r a n g e  w as  m o r e  of a  " d i s p e r s a l "  a s  d e s c r ib e d  by 
R e a m  et a l .  (1972) and Z ahn  (1974), w h e re b y  no g roup  m o v e m en ts  
f r o m  one a r e a  to a n o th e r  w e r e  o b s e rv e d ,  and m o v e m e n ts  of ind iv iduals  
w e r e  independen t  in t im e  and s p a c e .  Th is  " d i s p e r s a l "  of C h a m b e r la in  
e lk  to s u m m e r  r a n g e  w as  a f fec ted  by the y e a r l y  p re c ip i t a t io n  pa t te rn ;  
d u r in g  m o i s t  y e a r s  e lk  r e m a i n e d  in a r e a s  u sed  d u r ing  the ca lv ing  
s e a s o n  lo n g e r  than d u r in g  d ry  y e a r s .  S im i l a r  b e h a v io r  was  a l s o  noted  
by  R e a m  et a l .  (1972).
D i f f e re n c e s  in h o m e  r a n g e  s i z e  and the d is tan ce  r e q u i r e d  to 
t r a v e r s e  i t  du r ing  m ig r a t i o n  a p p e a r  to be  r e l a t e d  to the a v a i la b i l i ty  of 
a c c e p ta b le  s e a s o n a l  h ab i ta t .  No doubt the phys iognom y  of elk r an g e  
h a s  a  b e a r i n g  on the  p ro d u c t iv i ty  and  types  of hab i ta t  av a i lab le  fo r  u se  
by  e lk ,  and  thus an  i n d i r e c t  im p a c t  on th e i r  r a n g e  of m o v e m e n ts .
M u r ie  (1951) no ted  tha t  w h e r e  needed  r e s o u r c e s  a r e  av a i la b le  in a
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s m a l l  a r e a  m i g r a t io n s  w ould  be  s h o r t .  Th is  is  the  c a s e  with 
C h a m b e r l a in  elk.
Along w ith  p h y s io g n o m ic  f a c t o r s  tha t  in f luence plant c o m ­
m u n i ty  c o m p o s i t io n ,  s t r u c t u r e ,  and p ro d u c t iv i ty ,  we m u s t  co n s id e r  
the  m i g r a t o r y  t r a d i t i o n  (M ur ie  1951) a s  im p o r ta n t  when speaking  of 
f a c t o r s  in f luenc ing  e lk  m o v e m e n t s .  With few excep t ions ,  C h a m b e r la in  
cow elk  w e r e  r e m a r k a b l y  c o n s i s t e n t  in the a r e a  they  u sed  th roughout 
the  y e a r .  This  is  not to  s a y  tha t  f o r  each  s e a s o n  th ey  u sed  the s a m e  
s i t e s ,  r a t h e r  tha t  t h e i r  r a n g e  of m o v e m e n t s  s ta y ed  with in  p r e d ic ta b le  
b o u n d a r i e s .  T ha t  e lk  f r o m  the  2 g ro u p s  had  m u tu a l ly  exc lus ive  
s p r i n g - f a l l  r a n g e s  ad jo in ing  each  o th e r  w as  p a r t i c u l a r l y  in te re s t in g .
No m a j o r  to p o g ra p h ic  b a r r i e r s  ex i s ted  to h in d e r  mingling of g ro u p s .
In f ac t ,  g roup  h o m e  r a n g e  b o u n d a r ie s  ad jo ined  on a  low r id g e  and on 
b r o a d  f o r e s t e d  s lo p e s .  Only 2 cows w e r e  o b s e rv e d  w ith  o the r  elk  
g ro u p s  d u r ing  the s tu d y ,  and th e s e  g ro u p s  r a n g e d  ou ts ide  the s tudy  
a r e a  to the n o r t h e a s t  and so u th .  F id e l i ty  to s u m m e r  r a n g e  h a s  been  
no ted  by  a lm o s t  e v e ry  e lk  r e s e a r c h e r  (Knight 1970, C ra ig h e a d  et al .  
1972, S im m o n s  1974, S h o esm i th  1979, and L o n n e r  1979 am ong  o th e r s ) .  
H o w ev e r ,  e lk  g ro u p s  w i th  ad jo in ing  r a n g e s  w e r e  o b se rv e d  to m ing le  
s l ig h t ly  on the b o u n d a r i e s  of t h e i r  s u m m e r  r a n g e s ,  and e r r a t i c  
m o v e m e n t s  by a few e lk  o u ts id e  the  n o r m a l  r a n g e  w e r e  a l so  noted.  
Mixing  of g ro u p s  on the w in te r  r a n g e  w as  m o r e  c o m m o n  than on the 
s u m m e r  r a n g e ,  a s  m a y  be  ex p e c ted  c o n s id e r in g  the  lo w er  av a i lab i l i ty
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of w in te r  r a n g e  r e l a t i v e  to s u m m e r  r a n g e .
Knight (1970) d e t e r m i n e d  fo r  the Sun R i v e r  elk  in Montana 
th a t  u se  of a p a r t i c u l a r  s u m m e r  r a n g e  w a s  independent  of the w in te r  
r a n g e  u sed ,  but th a t  e lk  y e a r l y  r e t u r n e d  to the s a m e  s u m m e r  r an g e .  
Mixing of e lk  g ro u p s  on w in te r  r a n g e  in the C h a m b e r la in  C r e e k  a r e a  
w as  noted  fo r  G r a c e ' s  L and ing  elk ,  which  m ix ed  with  elk that  
s u m m e r e d  e a s t  of C h a m b e r l a in  C r e e k .  One L i n d b e r g h - P o t t e r  e lk  
m in g led  w ith  e lk  tha t  s u m m e r e d  sou th  of the s tu d y  a r e a ,  G r a c e ' s  
L and ing  and L i n d b e r g h - P o t t e r  e lk  w e r e  not o b s e rv e d  to m ing le  with 
e a c h  o th e r  du r ing  the  w in te r .  W in te r  r a n g e s  fo r  th e se  g roups  w e r e  
to p o g ra p h ic a l ly  s e p a r a t e d  by the s t e e p  s lo p e s  of the lo w er  B e a r  C r e e k  
d r a in a g e .
P a t t e r n s  of e lk  d i s t r ib u t io n  on s e a s o n a l  r a n g e s  w e re  d i f fe ren t  
f o r  the 2 g ro u p s  of C h a m b e r l a in  e lk .  G r a c e ' s  Landing elk g e n e ra l ly  
u se d  t h e i r  e n t i r e  s p r i n g - f a l l  r a n g e  to s o m e  extent  du r ing  e v e r y  s e a so n .  
L i n d b e r g h - P o t t e r  e lk ,  h o w e v e r ,  showed m o r e  d is t in c t  s e a s o n a l  r a n g e s  
w ith in  t h e i r  l a r g e r  to ta l  h o m e  r a n g e .  D uring  the ca lv ing  s e a s o n ,  
L i n d b e r g h - P o t t e r  e lk  show ed  a  def in i te  p r e f e r e n c e  fo r  the u p p e r  F i s h  
C r e e k  d r a in a g e ,  which w as  about 2 m i l e s  (3.2 km) f r o m  th e i r  w in te r  
r a n g e .  But a few e lk  ca lved  so u th w e s t  of F i s h  C r e e k  ad jacen t  to the 
w i n t e r  r a n g e .  In c o n t r a s t ,  G r a c e ' s  Landing  e lk  did not show a 
p r e f e r e n c e  fo r  a  s p e c i f i c  ca lv ing  a r e a .  The n o r t h e r n  p a r t  of the CSA 
w a s  of g e n e r a l  i m p o r t a n c e ,  but the cho ice  of ca lv ing  a r e a s  s e e m e d  to
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b e  r e l a t e d  to the  t im in g  of sn o w m e l t .  D uring  1977, a d ry  y e a r  with 
e a r l y  sn o w m e l t ,  c e n t e r s  of a c t iv i ty  w e r e  lo c a te d  f a r t h e r  into the CSA 
th an  d u r in g  s u b se q u e n t  y e a r s  w hen  sn o w m e l t  w as  l a t e r .  The a v e ra g e  
s t a n d a r d  d i a m e t e r  w a s  l a r g e s t  d u r in g  1977 ind ica t ing  a w id e r  r a n g e  of 
m o v e m e n t s  than d u r ing  the  su b s e q u e n t  w e t t e r  y e a r s .  R e a m  et a l .  
(1972) and  S im m o n s  (1974) a l s o  noted  a w id e r  r a n g e  of m o v em en ts  
d u r in g  s n o w - f r e e  s p r i n g s .
Zahn  (1974), L e m k e  (1975), and Smith  (1978) o b s e rv e d  a 
s i m i l a r  r e l a t io n s h ip  c o n c e rn in g  ca lv ing  a r e a s  and the t im ing  of 
sn o w m el t ;  ca lv ing  a r e a s  w e r e  not t r a d i t io n a l  but as  snow condit ions 
p e r m i t t e d .  N e v e r t h e l e s s ,  ca lv ing  a r e a s  w e r e  sp e c i f i c a l ly  d e s c r ib e d  
on w in te r  r a n g e  by Jo h n so n  (1951), B r a z d a  (1953), Bohne (1974), and 
B igg ins  (1975); on s u m m e r  r a n g e  by P ic to n  (1960), and Sim m ons
(1974); and on the m ig r a t i o n  r o u te  by  G rkov ic  (1974), Bohne (1974), 
and Zahn  (1974). The  l a t t e r  would be  s i m i l a r  to a v a r i a b l e  ca lving 
a r e a  in tha t  snow cond i t ions  would a f fec t  the t im ing  of m ig ra t io n  and 
h e n c e  the  loca t ion  of ca lv ing .  P o s s ib ly ,  those  s tu d ie s  d e s c r ib in g  
ca lv in g  on a sp e c i f ic  r a n g e  did not o b s e rv e  ca lv ing  under  v a ry in g  
w e a t h e r  cond i t ions ,  and thus did not o b s e rv e  ca lv ing  on d if fe ren t  
r a n g e s .  H ow ever ,  both  t r a d i t i o n a l  and v a r i a b l e  ca lv ing  a r e a s  s e e m  
p o s s i b l e .
T h e  c o n s i s t e n t  u se  of the upper  F i s h  C r e e k  d ra in a g e  would 
a l low us to c a l l  th is  a t r a d i t io n a l  ca lv ing  a r e a .  P r e f e r e n c e  fo r  th is
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a r e a  can  p ro b a b ly  be a s c r i b e d  to i t s  m o s a i c  of young to m a t u r e  t im b e r  
s t a n d s  and s o u th - fa c in g ,  p a r t i a l l y  logged ,  open s lo p e s .  This  a r e a  is 
a l s o  e a s i l y  a c c e s s i b l e  d u r in g  the  s p r in g  by open w e s t - f a c in g  s lopes  
le ad in g  up to i t  f r o m  the  w in te r  r a n g e .  C o n v e r s e ly ,  ca lv ing  a r e a s  fo r  
G r a c e ' s  Landing e lk  a r e  m o r e  d e n s e ly  t i m b e r e d  and l e s s  exposed  to 
w a r m in g  sun  d u r ing  the s p r in g ;  thus  the av a i la b le  a r e a  fo r  calving is  
m o r e  s u b je c t  to a m b ie n t  t e m p e r a t u r e  and snow cond i t ions .
T h e  s u m m e r  d i s t r ib u t io n s  of the 2 e lk  g ro u p s  as  shown by 
c e n t e r s  of a c t iv i ty  w e r e  d i s s i m i l a r  in d i r e c t io n  of m o v e m en t  tow ard  
the  CSA, but s i m i l a r  w ith  r e g a r d  to the  y e a r l y  a v a i lab i l i ty  of m o is tu re .  
L i n d b e r g h - P o t t e r  e lk  g e n e ra l ly  m oved  e a s t  f r o m  the calving g rounds  
in to  and  a d ja c e n t  to the  CSA. G r a c e ' s  Landing elk  r e m a in e d  in the 
v ic in i ty  of ca lv ing  a r e a s  o r  sh i f ted  t h e i r  a c t iv i ty  to the n o r th  of the 
CSA, be tw een  the ca lv ing  and w in te r  a r e a s .  With r e s p e c t  to c u m u la ­
t iv e  p r e c ip i t a t io n ,  h o w ev e r ,  both  g ro u p s  showed a g r e a t e r  am ount  of 
a c t iv i ty  a t  h igh e lev a t io n s  in the CSA d u r in g  the d r y  y e a r  of 1977 than 
d u r in g  the  m o i s t e r  y e a r s  of 1978 and 1979, This  is not to s a y  that 
d u r in g  y e a r s  of high m o i s t u r e  e lk  did not f r e q u e n t  the s a m e  a r e a s  
u se d  d u r in g  the d ry  y e a r s .  D uring  1977, s t a n d a r d  d ia m e te r  and hom e 
r a n g e  s i z e s  w e r e  s m a l l e r  than d u r ing  the su b se q u en t  m o is t  y e a r s ,  
in d ic a t in g  a s m a l l e r  r a n g e  of a c t iv i ty .  The  l a r g e r  s ta n d a rd  d i a m e t e r s  
and  h o m e  r a n g e s  d u r ing  1978 and  1979 in d ica ted  a  w id e r  r a n g e  of 
m o v e m e n t s  tha t  can  be  a t t r i b u t e d  to the high a v a i la b i l i t y  of succu len t
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f o r a g e  o v e r  a  b r o a d e r  a r e a .  T h e r e f o r e ,  m a n y  of the s a m e  a r e a s  
w e r e  p ro b a b ly  u sed  d u r ing  e v e r y  y e a r  even though ac t iv i ty  was  
c e n t e r e d  in d i f fe re n t  lo c a t io n s ,  i . e . ,  d u r in g  m o i s t  y e a r s  the ran g e  of 
a c t iv i ty  inc luded  th o s e  a r e a s  u sed  d u r in g  d r y  y e a r s .  The d is t r ib u t io n  
of a l l  s e a s o n a l  c e n t e r s  of ac t iv i ty ,  then ,  p ro b a b ly  ind ica tes  the en t i re  
r a n g e  of s e a s o n a l  m o v e m e n t s .
T h e  r e l a t io n s h ip  b e tw een  av a i la b le  m o i s t u r e  and the r a n g e  of 
a c t iv i ty  m a k e s  c o m p a r i s o n s  w ith  o th e r  s tu d ie s  diff icult ,  e s p e c ia l ly  
when  th e i r  da ta  w e r e  c o l le c te d  d u r in g  only  1 y e a r .  R e a m  et al .  (1972) 
and  L o n n e r  (1979) no ted  l a r g e r  a v e r a g e  s u m m e r  hom e r a n g e s  than 
C h a m b e r l a in  elk, but  S im m o n s  (1974) r e p o r t e d  s m a l l e r  hom e r a n g e s .  
S u m m e r  s t a n d a r d  d i a m e t e r s  fo r  e lk  s tud ied  by Hash (1973), Smith  
(1978), and L o n n e r  (1979) w e r e  h ig h e r  than  th o se  of C h a m b e r la in  elk, 
but  Knight (1970) and M cL ean  (1972) noted  s m a l l e r  s t a n d a rd  d i a m e t e r s .  
In add i t ion  to  v a r i a t i o n  a t t r i b u te d  to av a i l a b le  m o i s t u r e ,  d i f f e re n ce s  in 
r a n g e  of a c t iv i ty  s t a t i s t i c s  f o r  d i f fe re n t  e lk  h e r d s  m ay  r e s u l t  f ro m  
d i f f e r e n c e s  in hab i ta t ,  s a m p le  s i z e s ,  m e th o d s  fo r  inc luding loca t ions  
in the  c a lc u la t io n s ,  o r  o th e r  f a c t o r s .  D i f fe re n c e s  in habi ta t  topography ,  
p ro d u c t iv i ty ,  and a v a i la b i l i ty  a r e  the m o s t  d if f icu l t  f a c to r s  to r e c o n c i l e  
w hen  m a k in g  su c h  c o m p a r i s o n s .  T h e s e  d i f fe re n c e s  often m a k e  the 
p r o p e r  a p p l ic a t io n  and c o m p a r i s o n  of in d ices  of h o m e  r a n g e  diff icult .
To  f ind a  v e r s a t i l e  index of hom e  r a n g e  s i z e  is  a  longs tand ing  p ro b le m  
in popu la t ion  b io logy  (M e tz g a r  and Sheldon 1974).
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A g e n e r a l  d i s p e r s a l  o r  s c a t t e r i n g  of e lk  f r o m  the m o r e  
c o n c e n t r a t e d  a c t iv i ty  of the  s u m m e r  o c c u r r e d  dur ing  the ru t t ing  
s e a s o n .  This  d i s p e r s a l  w as  m u ch  m o r e  p ronounced  with  L in d b e rg h -  
P o t t e r  e lk  than with  G r a c e ' s  Landing elk.  As dur ing  the s u m m e r ,  
the ex ten t  of m o v e m e n t s  a p p e a r e d  to be  r e l a t e d  to w e a th e r  condit ions.  
D uring  1978, a m o i s t  y e a r ,  L i n d b e r g h - P o t t e r  e lk  w e r e  much m o r e  
w ide ly  d i s t r ib u t e d  a t  low e lev a t io n s  than  du r ing  o th e r  y e a r s .  During 
the d ry  f a l l s  of 1977 and 1979, the  p a t t e r n  of d i s t r ib u t io n  w as  s i m i l a r ,  
m o s t  a c t iv i ty  w a s  a t  h ig h e r  e lev a t io n s  than dur ing  1978. G r a c e ' s  
Land ing  e lk  a c t iv i ty  w as  oddly b ip o la r  in d i s t r ib u t io n .  During  a l l  
y e a r s ,  s o m e  a c t iv i ty  w a s  in m o d e r a t e  e leva t ion ,  m e s i c  a r e a s  in the 
CSA sou th  of the m a in  s u m m e r  ac t iv i ty  a r e a ,  but s o m e  an im a ls  moved 
n o r th  to the v ic in i ty  of the  B la c k ta i l  Mountain w in te r  r an g e .  Home 
r a n g e  s i z e s  and s t a n d a r d  d i a m e t e r s  w e r e  the  l a r g e s t  of any se a s o n  
d u r in g  e a c h  y e a r  in d ica t in g  c o n s id e r a b le  ac t iv i ty .
A s i m i l a r  s c a t t e r i n g  of e lk  du r ing  the ru t t in g  s e a s o n  was 
o b s e r v e d  by  M ur le  (1951), A l tm an n  (1956), S im m ons (1974), Zahn
(1974), and Sm ith  (1978), but not by Bohne (1974).
A f te r  the  opening  day of hunting s e a s o n ,  m o s t  elk w e re  b ack  
in a r e a s  u s e d  d u r in g  the s u m m e r .  T^ocations taken im m ed ia te ly  
b e f o r e  and a f t e r  the opening day of hunting s e a s o n  showed m o v e m e n ts  
of up to 6 m i l e s  (10 km) d u r in g  tha t  w eekend .  A few days a f t e r  opening 
w e e k e n d ,  e lk  would often m ove  down to a r e a s  u sed  b e fo re  the weekend.
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to be  l a t e r  pushed  b a c k  in to  l e s s  a c c e s s i b l e  a r e a s  du r ing  the next 
w eekend .  C o n c e n t r a t io n s  of a c t iv i ty  c e n t e r s  ind ica ted  that  m o s t  of 
the e lk  ac t iv i ty  w as  c e n t e r e d  a ro u n d  d e n s e ly  t im b e r e d  a r e a s  that w e re  
u su a l ly  about 2 m i l e s  (3.2 km) f r o m  h u n te r  a c c e s s  points  and camping 
a r e a s .  Some a c t iv i ty  c e n t e r s  w e r e  in e a s i ly  a c c e s s i b l e  a r e a s ,  but 
w e r e  u su a l ly  a d jace n t  to ex ten s iv e  a r e a s  of d en s e  e s c a p e  c o v e r .  
D is ta n ce  of ac t iv i ty  c e n t e r s  f r o m  a c c e s s  po in ts  s e e m e d  to be n e g a ­
t iv e ly  c o r r e l a t e d  w i th  y e a r l y  snow depths;  the  d is ta n c e  of ac t iv i ty  
c e n t e r s  f r o m  a c c e s s  p o in ts  i n c r e a s e d  a s  snow depth d e c r e a s e d .
C h a m b e r la in  C r e e k  elk u se d  v i r t u a l ly  a l l  a v a i lab le  h ab i ta t s  
a t  s o m e  t im e  d u r in g  s p r i n g  th ro u g h  fa l l .  A s i m i l a r  wide r a n g e  of 
h ab i ta t  u se  in the  CSA w a s  no ted  f o r  C h a m b e r la in  C r e e k  elk by Scott 
(1978) and M a rc u m  and L eh m k u h l  (1980), and fo r  o th e r  elk h e r d s  by 
M u r ie  (1951), J u l a n d e r  and J e f f r e y  (1964), Biggins  (1975), and M arcum
(1975). Scott  (1978) s a id  tha t  e lk  a p p e a r e d  to b e c o m e  much m o r e  
s e l e c t i v e  du r ing  p e r io d s  of s t r e s s ,  and noted  tha t ,  a l though p a r t i a l ly  
a func t ion  of s a m p le  s i z e ,  46 h ab i ta t  a t t r i b u t e s  w e r e  used  s ign i f ican t ly  
d i f f e r e n t  than  th e i r  a v a i la b i l i t y  d u r ing  the  s u m m e r  of 1977, a d ry  y e a r .  
In c o n t r a s t ,  he found only  12 such  d i f f e re n c e s  du r ing  the s u m m e r  of
1976, a m o i s t  y e a r .  This  r e l a t io n s h ip  did not s e e m  to hold t r u e  du r ing  
m y  s tudy :  13 s ig n i f ic an t  d i f f e r e n c e s  w e r e  no ted  fo r  the s u m m e r  of
1977, and 15 and 14 s ig n i f ic an t  d i f f e re n c e s  w e r e  t a l l i e d  for  the w e t t e r  
s u m m e r s  of 1978 and 1979. H ow ever ,  a s  Scott  found, the s ig n i f ic an c e
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of a  d i f fe re n ce  b e tw e en  a v a i la b i l i t y  and  elk  u se  w as  p a r t i a l ly  a 
funct ion  of s a m p le  s i z e .  The  s a m p l e  s i z e  d u r in g  the s u m m e r  of 1977 
w a s  a lm o s t  o n e - t h i r d  the  s a m p le  s i z e s  of su b se q u en t  y e a r s ,  r e s u l t in g  
in a  lo w er  p ro b a b i l i ty  of o b s e rv in g  a s ig n i f ic an t  d i f fe rence .
To  confound the  m a t t e r  of c o m p a r in g  s ign i f ican t  d i f fe re n ce s  
f u r t h e r ,  7, 11, and 17 s ig n i f ic a n t  d i f f e r e n c e s  w e r e  ta l l ied  fo r  to ta l  
u se  d u r in g  1977, 1978, and 197 9, r e s p e c t i v e l y .  T h is  p a t t e r n  c l e a r ly  
does  not show a n e g a t iv e  c o r r e l a t i o n  be tw een  hab i ta t  s e le c t iv i ty  and 
cu m u la t iv e  p r e c i p i t a t i o n .  With few ex c e p t io n s ,  p a t t e r n s  of e lk  use  
did not m a r k e d ly  change  f r o m  y e a r  to  y e a r .
An im p o r t a n t  point  to r e c o g n i z e  now and f o r  l a t e r  d i s c u s s io n  
is  tha t  S co t t ' s  da ta  a r e  not d i r e c t ly  c o m p a r a b le  to m ine  b e c a u se  the 
m e th o d s  d i f fe re d  (he u sed  p e l l e t - g r o u p  coun ts ) ,  and h is  s tudy  a r e a  
w a s  only  the  CSA, w hich  is l e s s  than  15% of m y  s tudy  a r e a .
E lk  u sed  a w ide  r a n g e  of hab i ta t s ;  n e v e r t h e l e s s ,  c e r t a in  
e n v i ro n m e n ta l  s i tu a t io n s  w e r e  c o n s i s te n t ly  avoided .  During  each  
y e a r ,  e lev a t io n s  f r o m  3800 fee t  to 4400 fe e t  (1160-1340 m), low er  
s lo p e  p o s i t io n s ,  s e r a i  g r a s s - f o r b  types  and p a s t u r e s - h a y f i e ld s ,  and 
P S M E /V A C A  and P S M E /S Y A L  h ab i ta t  types  w e r e  used  s ign i f ican t ly  
l e s s  than  th e i r  o c c u r r e n c e .  H ow ever ,  not a l l  t h e s e  s i tua t ions  w e re  
ind ep en d en t .  F o r  e x a m p le ,  s e r a i  g r a s s - f o r b  a r e a s ,  p a s t u r e s -  
h a y f ie ld s ,  and the  h a b i t a t  types  w e r e  u su a l ly  found a t  3800-4400 foot 
e l e v a t io n s  (1160-1340 m ) .  T h e s e  e lev a t io n s  w e r e  found m a in ly  on the
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w in t e r  r a n g e ,  which  w a s  l i t t l e  u s e d  f r o m  s p r in g  th rough  fa l l .  Although 
y e a r l y  p a t t e r n s  of to ta l  h a b i ta t  u se  w e r e  not m a rk e d ly  d if fe ren t ,  
s e a s o n a l  h ab i ta t  u se  did v a r y  and a p p e a r e d  to be  inf luenced m ain ly  by 
v e g e ta t io n  s t r u c t u r e ,  co m p o s i t io n ,  and phenology (Scott 1978).
E le v a t io n s  f r o m  5700 to 6200 fee t  (1740-1890 m) w e re  
s ig n i f ic an t ly  p r e f e r r e d  d u r in g  a l l  y e a r s .  D uring  the  d r y  y e a r  of 1977, 
th is  e lev a t io n a l  r a n g e  w a s  u se d  the  m o s t .  D uring  the  m o i s t e r  y e a r s  
of 1978 and 1979, 5100-5600 foot (1550-1700 m) e leva t ions  w e re  a l so  
s e l e c t e d  f o r ,  w ith  u se  about  equa l  to that  of the h ig h e r  r a n g e .  This  
p a t t e r n  of y e a r l y  u se  no doubt r e f l e c t s  the  av a i la b i l i ty  of succu len t  
f o r a g e  a s  d e t e r m in e d  by  p r e c i p i t a t i o n .  E lk  co n s i s te n t ly  p r e f e r r e d  
5100-5600  foot (1550-1700 m) e lev a t io n s  d u r in g  the calving s e a so n .
Use  of o th e r  e leva t ions  in r e l a t io n  to th is  m o d a l  r a n g e  was c o r r e l a t e d  
w i th  snow cond i t ions .  D ur ing  1977, the d ry  y e a r ,  e lk  avoided low er  
e l e v a t io n s ,  p ro b a b ly  b e c a u s e  of the p au c i ty  of su c cu len t  fo ra g e ,  and 
u se d  h ig h e r  e leva t ions  tha t  w e r e  s n o w - f r e e .  At the opposi te  e x t r e m e ,  
d u r in g  the  m o i s t  y e a r  of 1978, e lk  w e r e  m o r e  r e s t r i c t e d  so  that  m os t  
of the  e lk  w e r e  at o r  below the  m oda l  e leva t ion .  P re c ip i t a t i o n  was 
i n t e r m e d i a t e  du r ing  1979, and the d i s t r ib u t io n  of elk  use  showed an 
i n t e r m e d i a t e  p a t t e r n  with  e lev a t io n s  both  lo w er  and  h ig h e r  than the 
m o d e  u se d .  An oppos i te  p a t t e r n  of u se  in r e l a t io n  to p re c ip i t a t io n  was 
no ted  d u r in g  the s u m m e r .  E lev a t io n s  f r o m  5700 to 6200 fee t  (1740- 
1890 m )  w e r e  s e l e c t e d  fo r  and u sed  the  m o s t  d u r ing  each  y e a r .
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H ow ever ,  the d i s t r ib u t io n  of e lk  u s e  a ro u n d  th is  m ode was such  that 
d u r in g  the  d r i e s t  y e a r ,  e lk  w e r e  p r i m a r i l y  r e s t r i c t e d  to the m odal  
r a n g e ;  but du r ing  1978 and 1979, lo w e r  e lev a t io n s  w e re  a l so  p r e f e r r e d .
S p r in g - f a l l  e lk  u se  w as  m a in ly  on u p p e r  and m id - s lo p e s ,  but 
n e i th e r  w e r e  c o n s i s t e n t ly  p r e f e r r e d .  U pper  s lo p e s  of se co n d a ry  
r i d g e s  w e r e  p r i m a r i l y  u se d .  Scott  (1978) found tha t  e lk  in the CSA 
f a v o re d  s e c o n d a r y  u p p e r  s lo p e s ,  and u se d  m id - s l o p e s  about equal to 
t h e i r  av a i la b i l i ty .  M a rc u m  (1975) found e lk  s ig n i f ic an t ly  p r e f e r r e d  
u p p e r  s lo p e s  and avo ided  m i d - s l o p e s .  But, a s  Scott  noted, upper  
s lo p e s  in M a r c u m 's  s tu d y  a r e a  tended to be  m o r e  gen t le  than the s teep  
m i d - s l o p e s ,  which  p r o b a b ly  in f luenced  e lk  d i s t r ib u t io n .  E lk  s tud ied  
by  Sm ith  (1978) f a v o re d  u p p e r  s lo p e s  d u r ing  the s u m m e r  and m i d ­
s lo p e s  d u r in g  the  r u t t in g  and  hunting s e a s o n s .  A v e rag e  u se  of upper  
and  m i d - s l o p e s  w as  found by  L o n n e r  (1975), w h e r e a s  Biggins  (1975) 
found u p p e r  s lo p e s  to b e  u sed  l e s s  than  th e i r  av a i la b i l i ty  and m i d ­
s lo p e s  to be  used  the  m o s t  but  not p r e f e r r e d .  Low use  of low er  s lopes  
w as  no ted  by Biggins (1975), M a rc u m  (1975), Scott  (1978), and Smith  
(1978). C h a m b e r la in  e lk  c o n s i s te n t ly  avoided low er  s lo p e s .  Use on 
r id g e to p s  w as  lo w er  than  on u p p e r  o r  m id - s l o p e s ,  but r idge tops  w e re  
f a v o re d  ea ch  y e a r ,  e s p e c i a l ly  d u r in g  the fa l l .  P r i m a r y  r idge tops  w e r e  
m a in ly  p r e f e r r e d .  Scott  (1978) r e p o r t e d  a p r e f e r e n c e  for r id g e to p s ,  
bu t  f o r  s e c o n d a r y  r i d g e to p s .  M a rc u m  (1975) and L o n n e r  (1975) did not 
f ind  a p r e f e r e n c e  fo r  r id g e to p s .
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On the b a s i s  of s tu d i e s  by  M a rc u m  (1975), Lonner  (1975), and 
o th e r s ,  d r a in a g e  b o t to m s  and m o is t  s i t e s  w e r e  r e c o m m e n d e d  fo r  
p ro te c t io n  by  the  M ontana  C o o p e ra t iv e  E lk -L o g g in g  Study (1980).
Zahn  (1974) and M a r c u m  (1975) found d r a in a g e  bo t tom s p r e f e r r e d  
dur ing  s p r in g  th ro u g h  fa l l .  B igg ins  (1975) and Smith  (1978) r e p o r t e d  
th e m  a s  im p o r ta n t  d u r in g  the s p r in g ,  and L em k e  (1975) noted th e i r  
im p o r ta n c e  dur ing  the s u m m e r .  During  m y  s tudy ,  d ra in a g e  bo t tom s 
w e r e  a lw ays  used  l e s s  than o r  equa l  to t h e i r  ava i lab i l i ty ,  thus exe r t ing  
l i t t l e  in f luence  on e lk  d i s t r ib u t io n .  Scott  (1978) noted s i m i l a r  u se  of 
d r a in a g e  b o t to m s  in the CSA and sa id ,  ", . . the  a t t r a c t i v e n e s s  of 
d r a in a g e  b o t to m s  a p p e a r s  to r e f l e c t  the  r e l a t i v e  abundance  of p r e f e r r e d  
f o r a g e  s p e c i e s  c o m p a r e d  to s u r ro u n d in g  a r e a s ,  the a c c e s s ib i l i t y  of the 
d r a in a g e  b o t to m s ,  and p e r h a p s  the  p r e s e n c e  o r  a b s e n c e  of ca t t l e .  " 
R e g a rd in g  the l a t t e r ,  L o n n e r  (1975) found elk use  of d ra in a g e  bo t tom s 
to be below a v e r a g e  in a  d r a in a g e  bo t tom  w h e r e  ca t t l e  g r a z e d  and 
w h e r e  s u c c u le n t  f o r a g e  w as  av a i la b le  in n e a rb y  w et m eadow s.
C h a m b e r l a in  e lk  did not even show a  p r e f e r e n c e  fo r  a r e a s  
c lo s e  to p e r m a n e n t  and  in t e r m i t t e n t  s o u r c e s  of w a te r .  A re a s  within 
50 y a r d s  (45 m) of w a t e r  o r  m o is t  s i t e s  w e r e  used  about equal  to t h e i r  
o c c u r r e n c e ,  and a r e a s  f r o m  50 to 150 y a r d s  (45-140 m) w e r e  used  
m u c h  l e s s  than t h e i r  a v a i la b i l i ty .  Most elk  w e r e  within  150-350 y a r d s  
(140-320  m )  of w a t e r .  Scott  (1978) r e p o r t e d  a s l igh t  p r e f e r e n c e  fo r  
a r e a s  in the  CSA w ith in  50 y a r d s  (45 m) of w a te r  and low u se  in the
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50-150  y a r d s  (45-140 m) c a te g o r y .
H ow ever ,  w a t e r  is  abundan t  in the  C h a m b e r la in  a r e a ;  about 
90% of the s tudy  a r e a  is  w ith in  ? m i l e  (400 m) of w a te r ,  and about 40% 
is  w ith in  150 y a r d s  (140 m ) .  J u l a n d e r  and  J e f f r e y  (1964) and Lyon
(1974) found l i t t l e  r e l a t i o n s h i p  b e tw e en  elk  d i s t r ib u t io n  and d is tance  
to  w a t e r  w h e r e  w a t e r  w as  abundan t .  W h ere  w a t e r  w as  l e s s  abundant,  
h o w e v e r ,  e lk  u se  w a s  d e p r e s s e d  in a r e a s  f a r  f r o m  w a t e r  (Mackie 
1970, M a rc u m  1975). F o r  c o m p a r i s o n ,  M a rc u m  found elk use  of 
a r e a s  w i th in  150 y a r d s  (140 m) of w a t e r  to s ig n i f ic an t ly  exceed  
av a i la b i l i ty .  Only about  16% of h is  s tudy  a r e a  was within 150 y a r d s  
(140 m) of w a te r .  T hus ,  the  a v a i la b i l i ty  of p e r m a n e n t  and in te rm i t te n t  
s o u r c e s  of w a te r ,  and  the s u c cu le n t  f o ra g e  a s s o c ia t e d  with th e m ,  w i l l  
d e t e r m i n e  the i m p o r t a n c e  of th e s e  s i t e s  fo r  elk  in a p a r t i c u l a r  a r e a .
Although no  p r e f e r e n c e  w as  o b s e rv e d  fo r  d ra in a g e  bo t tom s  
o r  a r e a s  c lo s e  to w a t e r ,  C h a m b e r l a in  e lk  did p r e f e r  concave s lope  
c o n f ig u ra t io n s ,  w hich  a r e  g e n e ra l ly  m o i s t e r  than the s u r ro u n d in g  a r e a ,  
d u r in g  the  s u m m e r  and fa l l .  D ra in a g e  b o t to m s  w e r e  one type of 
c o n c av e  co n f ig u ra t io n ,  but s w a le s  w e r e  a l s o  inc luded  in th is  ca teg o ry .  
Sw ales  a r e  a  concave  co n f ig u ra t io n  tha t  Scott  (1978) found p r e f e r r e d  
d u r in g  Ju ly  and A ugust  f o r  t h e i r  m o r e  s u c c u le n t  vege ta t ion  than 
s u r r o u n d i n g  a r e a s .  L o n n e r  (1975) found s ign i f ican t  u se  of sw a le s  and 
b e n c h e s  d u r in g  the  s u m m e r ,  but not in the  fa l l .  E lk  p r e f e r e n c e  fo r  
m o i s t  s i t e s  w as  a l s o  in d ic a ted  by  p r e f e r e n c e  f o r  the ABLA/CACA
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h ab i ta t  type ,  w hich  is  ty p ic a l  of m o i s t  s i t e s .  We can say ,  then, that 
m o i s t  s i tu a t io n s  w e r e  p r e f e r r e d ,  bu t  tha t  w a t e r c o u r s e s  w e re  not the 
m o s t  im p o r ta n t  n o r  the  only  e n v i ro n m e n ta l  s i tu a t io n  that p rovided  
m o is t  a r e a s  w h e r e  s u c c u le n t  f o r a g e  w as  av a i la b le .
E lk  w e r e  l e a s t  s e l e c t i v e  with  r e g a r d  to a s p e c t  during 1978, 
m o r e  s e l e c t iv e  du r ing  1979, and m o s t  s e l e c t iv e  du r ing  1977. The 
y e a r - t o - y e a r  t r e n d  of cu m u la t iv e  p r e c ip i t a t io n  w as  f r o m  h ighes t  to 
low es t  d u r in g  th o se  y e a r s .  The s a m e  a s p e c t s ,  h o w ev e r ,  w e r e  
g e n e r a l ly  f a v o re d  ea ch  y e a r - - o n l y  the m agn i tude  of u se  changed.
W e s t ,  n o r th w e s t ,  n o r th ,  and n o r t h e a s t  a s p e c t s  w e r e  the m o s t  used  
and p r e f e r r e d  a s p e c t s .  N o r th e a s t  a s p e c t s  w e r e  s ign if ican t ly  p r e ­
f e r r e d  du r ing  197 7 and 1979, but ,  d u r ing  1978, south  a s p e c t s  w e re  
s e l e c t e d  fo r .  B igg ins  (1975) r e p o r t e d  p r e f e r e n c e s  fo r  sou theas t ,  
sou th ,  n o r th ,  and n o r t h e a s t  a s p e c t s .  During  the ca lv ing  s e a so n ,  
C h a m b e r l a in  elk f a v o r e d  n o r t h e r l y  e x p o s u re s ,  w h e r e a s  Bohne (1974), 
S im m o n s  (1974), M a rc u m  (1975), and L em k e  (1975) found th e i r  elk 
m a in ly  on s o u th w e s t e r ly  e x p o s u re s  d u r in g  calv ing  se aso n .
C h a m b e r l a in  e lk  show ed l i t t le  p r e f e r e n c e  fo r  d if fe ren t  canopy 
c o v e r a g e s ,  S p r in g - f a l l  u se  w as  about equa l  to the ava i lab i l i ty  of 
d i f f e r e n t  canopy  c o v e r  c l a s s e s  w i th  ex cep t io n s .  Open a r e a s  w e r e  
av o id ed  dur ing  1978 and  1979, but w e r e  s ig n i f ic an t ly  p r e f e r r e d  dur ing  
1977. T he  l a t t e r  w a s  a r e s u l t  of h igh  u se  of c l e a r c u t s  at  the sou th  end 
of the CSA d u r in g  the  s u m m e r .  Scott  (1978) o b s e rv e d  elk in th e se
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c l e a r c u t s  dur ing  A ugus t  1977 d u r in g  13 of 14 e a r l y  m orn ing  and 
evening  v i s i t s ,  M a rc u m  (1975) found elk to  avoid  openings,  but noted 
tha t  1-25% c o v e r  w as  p r e f e r r e d  d u r ing  w et  y e a r s .  He a l so  found 
1-25% c o v e r  to  be  im p o r t a n t  f o r  feed ing ,  w h e r e a s  d e n s e r  co v e r  was 
c h o sen  fo r  r e s t i n g .
A n o th e r  excep t ion  f r o m  equa l  u se  and av a i lab i l i ty  was  the 
s ig n i f ic an t  p r e f e r e n c e  fo r  d e n s e  and c lo sed  canop ies  during  1979, 
m a in ly  du r ing  the ru t t in g  and hunting s e a s o n s .  Although the fa l l  of 
1979 w as  no d r i e r  than  1977, the  d r i e s t  y e a r ,  a v e r a g e  daily  m a x im u m  
t e m p e r a t u r e s  w e r e  h ig h e r  than  in p re v io u s  y e a r s .  Thus ,  elk m ay  
have  sought c o o le r  t e m p e r a t u r e s  u n d e r  d e n s e  can o p ies .  A point in 
f a v o r  of th is  w as  the  g r e a t e r  p r e f e r e n c e  fo r  h ig h e r  e leva t ions  during  
the  1979 ru t t in g  s e a s o n  than  d u r in g  p r e v io u s  y e a r s .  Most o b s e r v e r s  
have  r e p o r t e d  a g e n e r a l  i n c r e a s e  in use  of heav i ly  t im b e re d  a r e a s  
d u r in g  the  ru t  (A ltm ann 1956, Hash  1973, Bohne 1974, S im m ons 1974, 
Biggins  1975, L em k e  1975, L o n n e r  1975, Sm ith  1978). This  b ehav io r  
w as  v a r i o u s l y  a t t r i b u te d  to the  need  f o r  d e n s e r  s e c u r i t y  c o v e r  fo r  
r u t t in g  a c t iv i t i e s  o r  the  s e a r c h  fo r  su c c u le n t  f o rb s .  If we d iscount  the 
a f fec t  of w e a th e r  d u r in g  1979, no su c h  p a t t e r n  w as  found with 
C h a m b e r l a i n  e lk .  In f a c t ,  m o d e r a t e  co v e r  w as  u sed  m o re  d u r ing  the 
r u t  than  du r ing  the  s u m m e r .  M a rc u m  (1975) and Scott  (1978) a l s o  did 
n o t  o b s e r v e  a  sh i f t  in u se  to g r e a t e r  canopy  c o v e ra g e s  dur ing  the ru t .  
W h e th e r  e lk  do o r  do not u se  g r e a t e r  c o v e r  du r ing  the r u t  i s  p ro b ab ly
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a function of i ts  a v a i l a b i l i t y  a t  e lev a t io n s  lo w er  than those  used  during  
the  s u m m e r .  As d i s c u s s e d  p r e v io u s ly ,  e lk  g e n e ra l ly  used low er  
e leva t ions  m o r e  d u r in g  the  r u t  than  d u r in g  the s u m m e r .  W here  
s u m m e r  r a n g e  c o n s i s t s  of high e lev a t io n  open p a r k s ,  low er  elevat ions 
would ty p ica l ly  b e  m o r e  d e n s e ly  f o r e s t e d .  In the C h a m b e r la in  C r e e k  
a r e a  the oppos i te  s i tu a t io n  o c c u r s .
Scott  (1978) found s t a n d s  of m e d iu m  to l a r g e  s iz e  (4-8 inch 
[10-20 cm] dbh) lodgepo le  p ine  the m o s t  h igh ly  p r e f e r r e d  t r e e  s tand  
type in the CSA d u r in g  the  s u m m e r .  Stands of s m a l l  to m ed iu m  ( le ss  
than  4 inch  [10 cm ] dbh) lodgepo le  p ine  w e r e  avoided at  a l l  t im e s .  My 
r e s u l t s  did not in d ic a te  a  c o n s i s t e n t  p r e f e r e n c e  o r  avo idance  of lo d g e ­
pole  p ine .  T h e se  s t a n d s  w e r e  avo ided  d u r ing  the sp r in g ,  and s u m m e r  
and f a l l  u se  was v a r i a b l e  but not  m u ch  d i f fe re n t  than ava i lab i l i ty .  This  
d i s c r e p a n c y  b e tw e en  S c o t t ' s  and m y  da ta  m a y  be  due to my lumping a l l  
lodgepo le  p ine  s ta n d s  in to  one g roup ,  a  n e c e s s a r y  p ro c e d u r e  b e c a u se  
d i f f e r e n c e s  of 4 in c h e s  (10 cm ) dbh w e r e  not d e tec tab le  f ro m  a e r i a l  
p h o to g ra p h s .
I found m a t u r e - o l d ,  m ixed  s p e c i e s  t r e e  s tan d s  highly 
p r e f e r r e d .  Y e a r ly  s e a s o n a l  v a lu e s  w e r e  v a r i a b l e ,  but use a lways  
ex c e e d ed  av a i la b i l i ty ,  e x cep t  d u r in g  the r u t .  S co t t ' s  (1978) r e s u l t s  
w e r e  qu i te  d i f fe ren t :  m a t u r e  s ta n d s  w e r e  used  l e s s  than th e i r  
o c c u r r e n c e  and old s t a n d s  w e r e  p r e f e r r e d  only d u r ing  the s p r in g  and 
w i n t e r .  His old s u c c e s s io n a l  s t a g e  c o n s i s t e d  of p r i m a r i l y  open s ta n d s
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of D o u g la s - f i r .  He a t t r i b u t e d  low u s e  of m a t u r e  s tands  to the low 
s ig h t  d i s t a n c e  ( le s s  than  50 y a r d s  [45 m] ) c a u se d  by dense t r e e  
r e g e n e r a t i o n  a n d / o r  high sh ru b  d en s i ty  in m a t u r e  s p r u c e - f i r  s tands  
on the  s u m m e r  r a n g e .  L e m k e  (1975) and L o n n e r  (1975) r e p o r t e d  
s i m i l a r  r e s u l t s  w i th  r e s p e c t  to u se  of m a t u r e  and old s ta n d s .  Biggins
(1975), h o w e v e r ,  found the  g r e a t e s t  n u m b e r  of e lk  loca t ions  in open, 
m a t u r e  and old ( g r e a t e r  than 18 inch [45 cm] dbh) suba lp ine  s tands  
d u r in g  the s u m m e r  and fa l l .  I found s ta n d s  with  both  l i g h t -m o d e r a te  
and  d en s e  canopy  c o v e r  p r e f e r r e d .  U n d e r s to r y  d en s i ty ,  how ever ,  
w as  no t  d e t e r m in e d .  T he  d i s c r e p a n c y  b e tw e en  S c o t t ' s  da ta  and m ine  
could  be  a t t r i b u te d  to d i f f e r e n c e s  in the  m ethod  of c la s s i f ic a t io n ,  o r  
tha t  h is  s tudy  a r e a  w as  r e s t r i c t e d  to the CSA, which  did not include 
the  e n t i r e  r a n g e  of e lk  in the C h a m b e r la in  a r e a .
Scott  (1978) a l s o  found young s tan d s  h igh ly  p r e f e r r e d  dur ing  
th e  s u m m e r .  P r e f e r e n c e  w as  m a in ly  fo r  p o l e - s i z e  lodgepole pine 
s t a n d s ,  w hich  he lu m p e d  w ith  young m i x e d - s p e c i e s  s tan d s .  I found 
u se  to about  equa l  a v a i l a b i l i t y  of p o le -young  s ta n d s ,  even if lodgepole 
p ine  s ta n d s  and m ix ed  s p e c i e s  s ta n d s  w e r e  com bined .
E lk  w e r e  c o n s i s t e n t  in th e i r  p r e f e r e n c e  fo r  m e s ic  hab i ta t  
ty p e s  d u r in g  each  y e a r .  The A BLA /CA C A  type w as  the m o s t  
p r e f e r r e d  type ,  fo l lowed by A B L A /L IB O  and A B L A /X E T E -V A G L . 
P S M E /C A R U  and A B L A /M E F E  ty p es  w e r e  a l s o  p r e f e r r e d ,  but to a 
l e s s e r  d e g r e e .  M a rc u m  (1975) s i m i l a r l y  found the  m e s i c  A BLA/GATR
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type  ( s i m i l a r  to A B L A /C A C A ) the  m o s t  p r e f e r r e d  habi ta t  type in the 
S a p p h i re  M ounta ins .  O th e r  s tu d i e s  hav e  a l s o  found m e s ic  habi ta t  
ty p es  to be  the m o s t  p r e f e r r e d  (Zahn 1974, B iggins  1975, Lonner  
1975, Sm ith  1978). Scott  (1978) o b s e rv e d  no  s e le c t io n  for  hab i ta t  
ty p es  in the CSA d u r in g  a  n o r m a l  p r e c ip i t a t io n  y e a r ,  but dur ing  the 
d r y  y e a r  of 1977 he found tha t  e lk  f a v o re d  the m e s i c  ABLA/CACA, 
A B L A /C L U N , and A B L A /M E F E  ty p e s .  During  1977, I found the 
A B L A /C A C A  type p r e f e r r e d ,  but not the A B L A /M E F E  type.
M a rc u m  (1975) a l s o  found a g r e a t e r  s e le c t io n  fo r  m e s ic  h ab i ta t  types  
d u r in g  a d r y  y e a r  than  d u r ing  m o i s t  y e a r s .  T h e r e  w as  l i t t le  ev idence  
f o r  su c h  a  p a t t e r n  in m y study; p r e f e r r e d  types  w e r e  fav o red  n e a r ly  
equa l ly  each  y e a r .
C h a m b e r l a in  e lk  did not avoid open r o a d s  du r ing  the ca lving 
and  s u m m e r  s e a s o n s .  H ow ever ,  m o s t  open r o a d s  du r ing  those  
s e a s o n s  w e r e  only l ig h t ly  t r a v e l e d  o r  not u sed  a t  a l l ,  and the p r i m a r y  
ca lv ing  and s u m m e r  r a n g e s  w e r e  not lo ca te d  in a r e a s  of heavy  t ra f f ic .  
L e m k e  (1975) and M a rc u m  (1975) a l s o  r e p o r t e d  no avo idance  of l ightly  
t r a v e l e d  s e c o n d a r y  and  s p u r  r o a d s .  O th e r  s tu d ie s ,  however,  found 
e lk  to avoid  a r e a s  w i th in  0 .25 -0 .5  m i l e  (400-800 m) of all  r o a d s ,  
inc lud ing  s e c o n d a r y  and p r i m i t i v e  r o a d s  ( I le r s h ey  and Leege 1976, 
P e r r y  and  O v e r ly  1976). Scott  (1978) r e p o r t e d  an avoidance  of a r e a s  
w i th in  150 y a r d s  (140 m) of r o a d s  in the  CSA, but noted that  th e se  
r o a d s  w e r e  g e n e r a l l y  l i t t l e  u se d  and w e re  ad jace n t  to dense  c o v e r  that
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w a s  avo ided  in u n ro ad ed  p a r t s  of the  CSA. During  the ru t t ing  season ,  
I found elk  avoiding a r e a s  w i th in  550 y a r d s  (500 m) of open r o a d s .  
M ost  l igh t ly  t r a v e l e d  r o a d s  w e r e  c lo s e d  a f t e r  1 S ep tem b er  so  that  
t r a f f i c  w a s  g e n e r a l ly  g r e a t e r  d u r in g  tha t  s e a s o n  on ro a d s  that  w e re  
open. E lk  did not a p p e a r  to avoid  the few open r o a d s  with l igh t-  
m o d e r a t e  t ra f f ic ;  but,  th ey  avoided  a r e a s  with in  500 y a rd s  (500 m) of 
r o a d s  with  heavy  and v e r y  h eav y  t r a f f i c .  The g r e a t e s t  nega tive  
r e s p o n s e  w as  o b s e rv e d  d u r ing  the hunting s e a s o n  when n e a r l y  90% of 
the e lk  u se  w as  in a r e a s  f a r t h e r  than  1350 y a r d s  (1230 m) f r o m  a l l  
open r o a d s .  R oads  c lo se d  d u r in g  the fa l l  w e r e  avoided ,  p a r t i c u l a r l y  
d u r in g  the  hunting s e a s o n .  A voidance  of r o a d s  du r ing  the hunting 
s e a s o n  m a y  have b een  due to h u n te r s  walk ing  on r o a d s .  In c o n t r a s t ,  
M a rc u m  (1975) r e p o r t e d  a s e l e c t io n  fo r  c lo se d  r o a d s .
S e v e r a l  s tu d ie s  have  found tha t  a r e a s  22 0-440 y a rd s  (200- 
400 m) o r  m o r e  f r o m  open r o a d s  w e r e  avoided  by elk ( P e r r y  and 
O v e r l y  1976, H e r s h e y  and L eeg e  1976, R o s t  and B a i ley  1979). L em ke
(1975), h o w ev e r ,  r e p o r t e d  no avo idance  of open r o a d s  and found elk 
u se  w ith in  0.5 m i l e  (800 m) of p r i m a r y  r o a d s  to exceed  ava i lab i l i ty .  
W a rd  (1976) found tha t  logging and r e c r e a t i o n a l  r o a d s  had l i t t le  affect  
on e lk  p a s t  400 m ,  but even with in  400 m elk b e c a m e  ac cu s to m e d  to 
c o n s ta n t  t r a f f i c  if p a s s e n g e r s  did not l e av e  the v eh ic le .  N e v e r th e le s s ,  
h e  found e lk  r e lu c t a n t  to feed  in m eadow s  u n le s s  they  w e re  s e p a r a t e d  
f r o m  the  r o a d  by 100 m  of d en se  t i m b e r .  Highway t ra f f ic  was found
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by B u r b r id g e  and Neff (1976) to  h av e  l i t t l e  a f fec t  on elk use  of 
a d ja c e n t  habi ta t ;  r a t h e r ,  they  fe l t  tha t  s low m oving  veh ic le s  on 
p r i m i t i v e  r o a d s  would be  a g r e a t e r  d i s t u r b a n c e .  Lyon (1979a) found 
a neg a t iv e  c o r r e l a t i o n  b e tw e en  canopy  c o v e r  ad jacen t  to ro a d s  and the 
d i s t a n c e  f r o m  r o a d s  in w h ich  e lk  u se  w as  d e p r e s s e d .  F r o m  the 
av a i l a b le  ev idence  it  s e e m s  tha t  e lk  u s e  of a r e a s  n e a r  r o a d s  is  a 
func t ion  of s e v e r a l  f a c t o r s :  t r a f f i c  v o lu m e ,  r e g u la r i t y ,  and speed; 
p a s s e n g e r  b eh a v io r ;  d e n s i ty  of c o v e r  ad jace n t  to the road ;  length  and 
type  of e x p e r i e n c e  w ith  r o a d s ;  and p re v io u s  u se  of a r e a  by e lk  be fo re  
r o a d s  w e r e  bu i l t .
A r e a s  w ith in  0.5 m i l e  (800 m) of a c t iv e  logging and ro ad  
bu i ld ing  a c t iv i t i e s  w e r e  c o n s i s t e n t ly  avoided  by  C h a m b er la in  elk.
Lyon (1979b) a l s o  found e lk  u se  d e p r e s s e d  in a r e a s  of ac t ive  logging 
a c t i v i t i e s ,  w ith  e lk  r e t r e a t i n g  a c r o s s  topograph ic  b a r r i e r s .  
U n d is tu rb e d  f o r e s t  and long sp a n s  a c r o s s  u n d is tu rb e d  d ra in a g e s  w e re  
not  a s  e f fec t ive  in r e d u c in g  d i s t a n c e s  m oved  a s  w e r e  r id g e s .  N e v e r ­
th e l e s s ,  Lyon a l s o  r e p o r t e d  a r e t u r n  m o v e m e n t  to logged a r e a s  on 
s u m m e r  r a n g e  once w o rk  w as  c o m p le te ly  f in ished  a t  the s i t e ,  but sa id  
tha t  the  r a t e  of r e t u r n  w as  a d v e r s e l y  a f fec ted  by the dura t ion  of logging 
and  p o s t - lo g g in g  d i s t u rb a n c e ,  and the d is t r ib u t io n  of ac t ive  s i t e s .
W a rd  (1976) in d ic a te d  a  s i m i l a r  avo idance  of logging o p e ra t io n s ,  but 
a l s o  found elk m ov ing  b a c k  in to  the  d i s tu rb e d  a r e a  3 weeks  a f t e r  the 
logg ing  w a s  co m p le te d .  B e a l l  (1976) r e p o r t e d  one group  of elk
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r e t u r n i n g  a f t e r  3 w ee k s  to  an  a r e a  of a c t iv e  logging on the w in te r  
r a n g e  a f t e r  the in i t i a l  d i s p l a c e m e n t .  M a rc u m  (1975), however,  noted 
tha t  th e s e  e lk  w e r e  no t  ab le  to  m o v e  long d i s t a n c e s  a s  snow was fa i r ly  
deep ,  and  tha t  d u r in g  the  s u m m e r  and  f a l l  e lk  w e r e  d isp laced  by ro ad  
bu i ld ing  and logging a t  h igh  e le v a t io n s  in m a j o r  d r a in a g e s .  In c o n t r a s t ,  
H e r s h e y  and L ee g e  (1976) r e p o r t e d  no av o id an ce  of a low in tensi ty ,  
s h o r t - t e r m  logging o p e ra t io n .
Although m y  r e s u l t s  in d ica ted  an avo idance  of hum an ac t iv i ty ,  
m u c h  of the  a r e a  r e m a i n e d  u n d is tu rb e d ,  p a r t i c u l a r l y  within the  r a n g e  
of L i n d b e r g h - P o t t e r  e lk .  D is tu rb a n c e  a l s o  could have  been  in a r e a s  
th a t  w e r e  n o r m a l l y  not u sed  m uch ,  thus  e lk  u se  could have a p p e a re d  
d e p r e s s e d  in a d jac e n t  a r e a s .  F o r  e x am p le ,  the a r e a  w h e re  the new 
m a i n - l i n e  r o a d  in the CSA w as  bu i l t  w as  l i t t le  u sed  by elk be fo re  
c o n s t ru c t io n  began ,  and the  p a t t e r n  of use  did not change during  
c o n s t ru c t io n .
U se  of r e c e n t l y  logged a r e a s  w as  s u b s ta n t ia te d .  Most of 
th o se  a r e a s  w e r e  w e l l  s c a t t e r e d ,  the  du ra t ion  of logging was usua l ly  
s h o r t ,  and s i t e s  w e r e  g e n e r a l l y  i n t e r s p e r s e d  with o ld e r ,  d e n s e r  s tands .  
E lk  w e r e  often o b s e rv e d  in th e se  a r e a s  du r ing  the w in te r ,  ca lving 
s e a s o n ,  and la te  fa l l .
Unlogged a r e a s  w e r e  p r e f e r r e d  o v e r  logged a r e a s ,  m o s t  of 
w h ich  w e r e  p a r t i a l  c u t s ,  by C h a m b e r la in  e lk  d u r ing  eve ry  s e a s o n .
T h is  p a t t e r n  of u se ,  h o w e v e r ,  w as  p ro b a b ly  a r e s u l t  of elk p r e f e r r i n g
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m e s i c ,  h igh  e lev a t io n s  tha t  hap p en ed  to  b e  unlogged, r a t h e r  than an 
avo id an ce  of logged a r e a s ,  w h ich  w e r e  m o s t ly  a t  low e leva t ions .  
E v id en c e  f o r  th is  w as  shown by  s e a s o n a l  u se  of logged a r e a s .  During 
the  ca lv ing  s e a s o n ,  w hen  e lk  w e r e  a t  low e lev a t io n s ,  u se  of logged and 
unlogged a r e a s  w as  n e a r l y  equa l  to av a i la b i l i ty .  Use  of logged a r e a s  
d e c r e a s e d  dur ing  the  s u m m e r  when e lk  sought  high e leva t ions ,  but 
then  in c r e a s e d  d u r in g  the  ru t t in g  s e a s o n  when elk  d i s p e r s e d  f ro m  the 
m a in  s u m m e r  a r e a s  to m o d e r a t e  e le v a t io n s .  L a t e r ,  du r ing  the hunting 
s e a s o n ,  e lk  u se  i n c r e a s e d  in unlogged a r e a s ,  p ro b ab ly  in r e s p o n s e  to 
hunting p r e s s u r e .  M a rc u m  (1975) found elk u se  of p a r t i a l  cu ts  on the 
s p r i n g - f a l l  r a n g e  to equa l  o r  exceed  th e i r  ava i lab i l i ty .
C l e a r c u t s  w e r e  v e r y  h ighly  p r e f e r r e d  dur ing  the s u m m e r  of 
1977, but ,  du r ing  s u b s e q u e n t  y e a r s  u se  w as  about equal  to ava i lab i l i ty .  
E lk  f a v o re d  c l e a r c u t s  d u r in g  the  ca lv ing  s e a s o n s  of 1978 and 1979.
T hey  w e r e  o b s e rv e d  to  bo th  feed  and bed in the cu ts  at that t im e .  To ta l  
s p r i n g - f a l l  u se  of c l e a r c u t s ,  h o w e v e r ,  w as  about equal to ava i lab i l i ty .  
R e c e n t  s tu d ie s  have  found an avo id an ce  of c l e a r c u t s  by elk (Biggins 
1975, M a rc u m  1975, I l e r s h e y  and L eege  1976). But, E dger ton  (1972) 
and  Day (1973) r e p o r t e d  heavy  u se  in c l e a r c u t s  that  p roduced a high 
v o lu m e  of p r e f e r r e d  fo rb s  and s h r u b s  o r  tha t  w e r e  c lo se  to heavy 
t i m b e r  c o v e r ,  n a t u r a l  open ings  o r  m e s i c  s i t e s .  Lyon (1975) sa id  that  
the  m o s t  im p o r t a n t  f a c t o r  d e t e rm in in g  elk use  in a c l e a r c u t  was  the 
l e v e l  of u se  in s u r ro u n d i n g  a r e a s .  Lyon and J e n so n  (1980) noted tha t
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e lk  w i l l  u se  c l e a r c u t s  b e c a u s e  of t h e i r  u su a l ly  b e t t e r  fo rage ,  but th e i r  
w i l l i n g n e s s  to u se  c l e a r c u t s  i s  t e m p e r e d  by feeding s e c u r i ty ,  p a s t  
e x p e r i e n c e  in the a r e a ,  s i z e  of opening,  and s l a s h  depths .
T h u s ,  p a r t i c u l a r  c l e a r c u t s  m a y  be  fav o red ,  depending on 
t h e i r  lo ca t io n  w ith in  the  e l k ' s  s e a s o n a l  r a n g e  and the vege ta t ion  on 
th e m ,  w h i le  o th e r  cu ts  a p p e a r  to be  avo ided .  C h a m b e r la in  elk used  
c l e a r c u t s  in the u p p e r  F i s h  C r e e k  and u pper  C h a m b e r la in  C re e k  
d r a in a g e s  m o r e  than  c l e a r c u t s  in low er  C h a m b e r la in  C r e e k  and L it t le  
F i s h  C r e e k .  Scott  (1978) o b s e rv e d  l i t t l e  u se  in the  c l e a r c u t  in low er  
C h a m b e r l a in  C r e e k  and in the  s u r ro u n d in g  a r e a  as  w el l .  This  cut did 
no t  p ro d u c e  abundant  su c cu le n t  f o ra g e  a s  did the  cu ts  at  the upper  end 
of the  d r a in a g e .  Scott  s u m m a r i z e d  the ev idence  fo r  elk u se  of c l e a r ­
cu ts  n ice ly :  " c l e a r c u t s  lo c a te d  w ith in  the  n o r m a l  s u m m e r  ran g e  of 
elk ,  n e a r  heavy  c o v e r ,  and on m o i s t  s i t e s  apt to p ro d u ce  abundant 
su c c u le n t  f o ra g e ,  a r e  m o s t  l ik e ly  to r e c e i v e  s u m m e r  elk use ,  p a r t i c u ­
l a r l y  if h um an  a c c e s s  and  s l a s h  depths  a r e  not ex c e s s iv e .  "
The  im p o r ta n c e  of p r o p e r  i n t e r s p e r s i o n  of co v e r  and fo rage  
a r e a s  on s u m m e r  r a n g e  w as  s t r e s s e d  by T h o m as  (1979) in fo rm u la t ing  
g u id e l in e s  f o r  m a in ta in in g  o r  i n c r e a s in g  elk use  in m anaged  f o r e s t s .  
I m p r o p e r  i n t e r s p e r s i o n  of f o ra g e  a r e a s ,  c r e a t e d  by logging, and cover  
m a y  be  the  r e a s o n  C h a m b e r l a in  e lk  did not use  the B e a r  C re e k  d ra in a g e  
m u c h .  T he  m a j o r i t y  of th is  d r a in a g e  h a s  b een  ex tens ive ly  logged by 
p a r t i a l ,  s e e d  t r e e ,  and c l e a r c u t  m e th o d s  so  tha t  few la rg e  s tan d s  of
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d e n s e  t i m b e r  r e m a i n  f o r  c o v e r .  E lk  w e r e  s e ld o m  s e e n  in the m ain  
p a r t  of the  d ra in a g e ,  but  u se d  p a r t i a l l y  logged a r e a s  on the d ra inage  
p e r i p h e r y ,  next to d e n s e r  unlogged a r e a s  o r  old, r e g e n e ra te d  cu ts .
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C H A P T E R  VI 
MANAGEMENT RECOMMENDATIONS
Scott (1978) p ro v id e d  a  good a n a ly s i s  of the p robab le  effects  
of the p lanned  logging a c t iv i t i e s  in the CSA b a s e d  on h is  p e l le t -co u n t  
s u r v e y s .  He d i s c u s s e d  the  a f fec t  of both  h ab i ta t  change and d i s t u r b ­
ance  on e lk  use .
T he  CSA w as  the  c e n t e r  of s p r i n g - f a l l  ac t iv i ty  f o r  the 
m a j o r i t y  of G r a c e ' s  Landing  elk,  w h e r e a s  L in d b e r g h - P o t t e r  elk 
a c t iv i ty  w as  c e n t e r e d  m o r e  to  the w e s t  of the  CSA. Consequent ly ,  
G r a c e ' s  Landing  e lk  w i l l  b e  m o r e  a f fec ted  by  the p lanned logging in 
the  CSA than w i l l  L i n d b e r g h - P o t t e r  elk .  P e l l e t  counts  r e p o r t e d  by 
M a rc u m  and L eh m k u h l  (1980) and m y r a d io  loca t ions  both indicated  
g r e a t e r  u se  of the CSA by  a l l  e lk  d u r in g  d r y  y e a r s  than  during m o is t  
y e a r s .  A lso ,  elk w e r e  r e s t r i c t e d  in t h e i r  s u m m e r  m o v em en ts  to a 
s m a l l e r  e lev a t io n a l  and s i z e  r a n g e  dur ing  d r y  y e a r s .  Thus,  elk a r e  
m o r e  l ik e ly  to be  a f fec ted  by  logging  a c t iv i t i e s  dur ing  a d ry  y e a r  such  
a s  197 7 than  dur ing  a  m o i s t  y e a r .
Logging in Subunit  8 w il l  have  a g r e a t e r  im p ac t  on G r a c e ' s  
Land ing  e lk  than  w i l l  logging in Subunits  1 o r  9 (F ig .  23). Subunit 8 
h a s  c o n s id e r a b l e  h ab i ta t  d iv e r s i t y ,  w ith  good i n t e r s p e r s i o n  of co v e r
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F ig .  23. Map of CSA su b u n i t s .





Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
114
and  f o r a g e .  Logging w i l l  not  im p r o v e  th is  s i tua t ion .  The location  of 
c e n t e r s  of ac t iv i ty  show tha t  th i s  a r e a  is  p a r t i c u l a r l y  im por tan t  during  
the  ru t t in g  s e a s o n ,  fo l lowed by  ca lv ing  s e a s o n  and s u m m e r .  But, 
even  though few a c t iv i ty  c e n t e r s  w e r e  lo c a ted  in p ro p o sed  cutting units  
d u r in g  the  s u m m e r ,  the r a n g e  of e lk  a c t iv i ty  w as  l a r g e  enough to 
inc lude  m o s t  of th e s e  a r e a s .
E lk  u se  in Subunit  8 w i l l  no doubt be  d e p r e s s e d  during  logging 
and fo r  s o m e  t im e  in the f u tu r e .  G r a c e ' s  Landing elk wil l  p robab ly  
m a k e  g r e a t e r  u se  of Subunit  9 d u r ing  and a f t e r  logging, and p o ss ib ly  
a r e a s  to the  n o r th  and w e s t  of B la c k ta i l  Mountain.  These  a r e a s  should, 
t h e r e f o r e ,  be p r o t e c t e d  f r o m  d i s tu rb a n c e .  Subunit 1 w as  the m o s t  
im p o r ta n t  a r e a  d u r in g  the  ca lv ing  s e a s o n .  F o r  this r e a s o n ,  I sugges t  
tha t  logging be d e lay ed  t h e r e  unti l  a f t e r  June  15. E lk  use  m ay  
i n c r e a s e  in th is  a r e a  d u r in g  the s u m m e r  if it is not logged c o n c u r re n t ly  
w i th  Subunit  8. M a rc u m  and L ehm kuh l  (1980) found th is  a r e a  to be 
l i t t l e  u sed ,  so  it w i l l  b e  i n t e r e s t i n g  to s e e  if e lk  use  it m o re  during and 
a f t e r  logging  than b e fo re .
L i n d b e r g h - P o t t e r  e lk  p r e d o m in a n t ly  used  the CSA during  the 
s u m m e r .  Calv ing  a c t iv i ty  w as  c o n c e n t r a t e d  in the upper  F i s h  C r e e k  
d r a in a g e ,  and s u m m e r  ac t iv i ty  w as  c e n te r e d  in Subunit 3. The 
n o r t h e r n  p a r t  of th is  s u b u n i t ' s  w e s t e r n  bou n d ary  l ie s  along s e v e r a l  
m a j o r  c r o s s i n g  po in ts  f o r  e lk  moving in to  and out of the CSA. A n t ic i ­
p a te d  logging and ro a d  t r a f f i c  w i l l  l ike ly  p re c lu d e  n o r m a l  u se  of th e se
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p a s s e s  and affec t  e lk  d i s t r ib u t io n  dur ing  the la te  s p r in g  and s u m m e r .  
H ab i ta t  changes  f r o m  logging,  h o w e v e r ,  w il l  p ro b ab ly  not be d e t r i ­
m e n ta l  in the long r u n .  Logging w il l  b r e a k  up the ex tens ive ,  dense 
f o r e s t  c o v e r  and p ro v id e  f o r  b e t t e r  i n t e r s p e r s i o n  of cove r  and fo rage .  
R e s u l t s  of m y  s tu d y  show ed  m a t u r e - o l d ,  m ixed  s p e c i e s  s tands  p r e ­
f e r r e d ,  and s e v e r a l  m a t u r e - o l d  s tan d s  w i l l  be  cut in Subunit 3. 
H o w ever ,  Scott  (1978) found th is  type of s tand  to be  used  l e s s  than 
i ts  a v a i la b i l i ty  b e c a u s e  of a d e n s e  u n d e r s to r y .  Logging ac t iv i ty  w il l  
c l e a r  s o m e  of th is  u n d e r s t o r y  and m a k e  the a r e a  m o r e  a c c e s s ib le .  
A lso ,  u se  of m a t u r e - o l d  s ta n d s  w as  not so  high tha t  the lo ss  of so m e  
s ta n d s  could  not be  c o m p e n s a te d  fo r  by  b e t t e r  c o v e r / f o r a g e  i n t e r ­
s p e r s i o n  and p r o te c t io n  of n e a r b y  m a t u r e - o l d  s ta n d s .
E lk  w i l l  p ro b a b ly  u se  the a r e a  w e s t  and sou thw est  of Subunit 3 
if logging o c c u r s  d u r ing  the  s u m m e r .  S u m m e r  ac t iv i ty  in the e a s t e rn  
p a r t  of Subunit  11 w i l l  l ik e ly  a f fec t  m o v e m e n t s  of L in d b e rg h -P o t t e r  
e lk  th a t  u s e  the head  of W ales  C r e e k ,  as  Cutt ing Unit 8 is s i tua ted  on 
the  c r o s s i n g  point f o r  th e se  a n i m a l s .
T he  o v e r a l l  im p a c t  of logging in the CSA should not be 
p a r t i c u l a r l y  d e t r i m e n t a l  to e lk  if the  p rev io u s  scheduling  r e c o m m e n d a ­
t ions  a r e  fo l lowed, logging a c t iv i ty  is co m p le ted  as  quickly as  p o s s ib le  
and  r o a d s  a r e  s u b se q u e n t ly  b lo ck ed ,  ro ad -b u i ld in g  and logging s l a s h  is  
a d e q u a te ly  d isp o s e d  of, c a t t l e  a r e  exc luded  f r o m  the a r e a ,  and no 
logg ing  is  a l low ed  d u r in g  the hunting s e a s o n .  In addi t ion to
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r e c o m m e n d a t io n s  of the  M ontana  C o o p e ra t iv e  E lk -Logg ing  Study (1980), 
an e f fo r t  should  be  m a d e  to avo id  p lac ing  r o a d s  o r  cutting units on 
b e n c h e s  ( p a r t i c u l a r ly  m o i s t  b en c h e s ) ,  s w a le s ,  and r id g e l in es  of 
f in g e r "  (1st o r d e r )  r i d g e s  (Scott 1978).f f
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C H A P T E R  VII
SUMMARY
E lk  m o v e m e n t s  and h ab i ta t  s e l e c t io n  w e r e  s tud ied  f ro m  May- 
th ro u g h  N o v e m b e r  d u r in g  1977, 1978, and 1979. T h i r ty -o n e  elk, 
equipped with  r a d i o - t r a n s m i t t e r  c o l l a r s ,  w e r e  loca ted  a to ta l  of 979 
t i m e s  f r o m  an a i r p l a n e .  S easo n a l  and to ta l  hom e r an g e  a r e a s ,  
a v e r a g e  d is ta n c e  m o v ed  b e tw e en  s u c c e s s i v e  lo ca t io n s ,  and s ta n d a rd  
d i a m e t e r s  w e r e  c a lc u la te d  f o r  cow s.  Cows w e r e  a l so  r a d io t r a c k e d  
f r o m  the g round  fo r  7 2 4 -h o u r  p e r io d s  to d e t e r m in e  d ie l  m o v e m en ts  
and  a r e a s  u sed .  S ea s o n a l  h ab i ta t  u se  and r e la t io n s h ip s  to t im b e r  
h a r v e s t  a c t iv i t i e s  w e r e  d e t e r m in e d  by  ana lyz ing  elk locat ions f ro m  
to p o g ra p h ic  m a p s ,  a e r i a l  p h o to g rap h s ,  and f ie ld  o b se rv a t io n s .  Habitat  
s e l e c t i o n  w as  d e t e r m in e d  by s t a t i s t i c a l l y  co m p a r in g  p ro p o r t io n s  of elk 
u se  w ith  p r o p o r t i o n s  of h ab i ta t  av a i la b i l i ty .  Habita t  ava i lab i l i ty  was 
m e a s u r e d  by an a ly z in g  h ab i ta t  f e a t u r e s  of r an d o m ly  s e le c te d  locations 
in the  s tu d y  a r e a  in a  m a n n e r  s i m i l a r  to tha t  of elk loca t ions .
Two d is t in c t  g ro u p s  of elk  u sed  the s tudy  a r e a .  E lk  t rap p ed  
a t  the  L in d b e rg h  and P o t t e r  t r a p s  used  an a r e a  of about 70 s q u a re  
m i l e s  (181 km ^) .  T h e s e  elk r a n g e d  p r i m a r i l y  in the sou the rn  p a r t  of 
th e  C h a m b e r l a in  C r e e k  C o r e  Study A re a  (CSA), in the F i s h  C ree k ,
117
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L i t t l e  F i s h  C r e e k ,  and B e a r  C r e e k  d r a in a g e s ,  and on the L ubrech t  
E x p e r i m e n t a l  F o r e s t .  E lk  t r a p p e d  a t  the G r a c e ' s  Landing T rap  
p r e d o m in a n t ly  r a n g e d  in the  a r e a  n o r th  of the CSA, in the C h am b er la in  
C r e e k  d ra in a g e ,  and in the  n o r t h e r n  half  of the  CSA. T h e i r  to ta l  home 
r a n g e  w as  about 30 s q u a r e  m i l e s  (78 km^).  V e ry  l i t t le  mingling of elk 
f r o m  the 2 g ro u p s  w a s  no ted ,  and ,  w ith  few excep t ions ,  a r e m a r k a b le  
f id e l i ty  to g roup  h o m e  r a n g e  b o u n d a r ie s  w as  o b se rv e d .
T he  CSA w as  of s ig n i f ic an t  im p o r ta n c e  to C h a m b e r la in  elk. 
S p r in g - f a l l  u se  w as  s ig n i f ic an t ly  g r e a t e r  than av a i la b i l i ty  dur ing  a l l  
3 y e a r s .  The y e a r - t o - y e a r  t r e n d  in to ta l  u se  ap p e a red  to be r e l a t e d  
to y e a r l y  d i f f e r e n c e s  in c u m u la t iv e  p r e c ip i t a t io n  and i ts  inf luence on 
p lan t  phenology. Use of the CSA w as  h ighes t  dur ing  1977, an 
e x t r e m e l y  d ry  y e a r ,  and  low es t  du r ing  1978, the w e t te s t  y e a r .  Elk 
u s e  d u r ing  197 9 w as  i n t e r m e d ia t e  to that  of 1977 and 1978, as  was 
p r e c ip i t a t io n .  Some s e a s o n a l  v a r i a t i o n  in CSA elk u se  w as  s i m i l a r ly  
ex p la in ed  in r e l a t i o n  to p r e c ip i t a t io n .  S u m m e r  u se  was s ign if ican t ly  
g r e a t e r  than  a v a i la b i l i ty  fo r  a l l  3 y e a r s ,  and followed a y e a r - t o - y e a r  
p a t t e r n  s i m i l a r  to th a t  of to ta l  use  in r e l a t io n  to p rec ip i ta t io n .  
H o w ev er ,  use  d u r in g  1979 w as  lo w er  than during  1978. This 
d iv e rg e n c e  f ro m  the expec ted  p a t t e r n  was the r e s u l t  of n e a r - n o r m a l  
p r e c i p i t a t i o n  un t i l  e a r l y  s u m m e r  dur ing  1979.
The d i s t r ib u t io n  of c e n t e r s  of a c t iv i ty  ind ica ted  the s e a s o n a l  
im p o r t a n c e  of s e v e r a l  lo c a t i o n s .  The upper  F i s h  C r e e k  d ra in ag e  w as
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the  c e n t e r  of ca lv ing  a c t iv i ty  f o r  L i n d b e r g h - P o t t e r  elk. The c o m b i ­
na t ion  of s o u th - fa c in g ,  p a r t i a l l y  logged ,  open s lo p es  and ad jacen t  
h ea v y  t i m b e r  s e e m e d  to m a k e  th is  an a t t r a c t i v e  a r e a .  The n o r th e rn  
h a l f  of the  CSA w as  i m p o r t a n t  to G r a c e ' s  Landing elk  during the 
ca lv ing  s e a s o n .  D uring  1977, when  cond i t ions  w e r e  d ry  and snowmelt  
e a r l y ,  t h e s e  elk m o v ed  f a r t h e r  into the CSA than  dur ing  subsequent  
y e a r s  when c u m u la t iv e  p r e c i p i t a t i o n  dur ing  the ca lv ing  se aso n  was 
c l o s e r  to n o r m a l .
The d i s t r ib u t io n  of c e n t e r s  of ac t iv i ty  w as  m o r e  d i s p e r s e d  
d u r in g  the s u m m e r  than  dur ing  the  ca lv ing  s e a so n .  The w est  s ide  of 
the  CSA and the a d ja c e n t  d r a in a g e  h eads  of F i s h  and B e a r  c r e e k s  w e re  
h ea v i ly  u se d .  On the  n o r th  s id e  of the CSA, m o s t  ac t iv i ty  was c e n te red  
in  the v ic in i ty  of G r a c e ' s  Landing and n e a r  the n o r th e rn  b o r d e r  of the 
CSA.
D uring  the ru t t in g  s e a s o n  elk  r an g ed  widely ,  g e n e ra l ly  
d i s p e r s i n g  f r o m  a r e a s  of s u m m e r  use .  The Baldy  M ounta in-Bata  
M ounta in  a r e a ,  the  n o r th e a s t  p a r t  of the CSA, and the B lack ta i l  
M ounta in  a r e a  w e r e  g e n e r a l  a r e a s  of c o n cen t ra t io n .
A c t iv i ty  c e n t e r s  w e r e  m o r e  g rouped  dur ing  the hunting s e a so n  
than  d u r in g  the r u t .  The u p p e r  F i s h  C re e k ,  B e a r  C reek ,  and 
C h a m b e r l a i n  C r e e k  d r a in a g e s ,  and the n o r th w e s t  and n o r th e a s t  p a r t s  
of the  CSA w e r e  im p o r t a n t  a r e a s .  Most ac t iv i ty  c e n te r s  w e re  at l e a s t  
2 m i l e s  (3.2 km) f r o m  the n e a r e s t  h u n te r  a c c e s s  point,  and w e re  in o r
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n e a r  d e n s e  f o r e s t .
Bull  e lk  w e r e  not  m o n i t o r e d  c lo s e ly  b e c a u s e  they ranged  fa r  
to the e a s t  of the s tu d y  a r e a .  A lso ,  s u c c e s s  w as  d i s m a l  with r e s p e c t  
to  loca t ing  bu l ls  f o r  an  e n t i r e  s e a s o n  b e c a u s e  of n a tu r a l  and h u m an -  
c a u s e d  m o r t a l i t y ,  e r r a t i c  m o v e m e n t s ,  o r  r a d io  t r a n s m i t t e r  f a i lu r e s .
T he  a v e r a g e  to ta l  h o m e  r a n g e  s iz e  fo r  indiv idual  elk av e rag ed  
14.9 s q u a r e  m i l e s  (38.6 km ^).  The l a r g e s t  m e a n  hom e ran g e  o c c u r r e d  
d u r in g  the  ru t t in g  s e a s o n ,  fo llowed by s u m m e r ,  hunting seaso n ,  and 
ca lv ing  s e a s o n .  S e a s o n a l  hom e r a n g e  s i z e s  v a r i e d  co n s id e rab ly  among 
ind iv idua l  elk .  A v e ra g e  d i s t a n c e  m oved be tw een  s u c c e s s iv e  locat ions  
did not v a r y  g r e a t l y  f r o m  y e a r - t o - y e a r  o r  s e a s o n a l ly .  The m ean  
v a lu e  f o r  a l l  3 y e a r s  w as  1.8 m i l e s  (2.9 km). The o v e ra l l  m ean  
s t a n d a r d  d i a m e t e r  w as  4.2 m i l e s  (6,7 km).  The h ighes t  value o c c u r r e d  
d u r in g  the  ru t t in g  s e a s o n ,  fo llowed by  s u m m e r  and hunting se aso n  
(equal  v a lu e s ) ,  and ca lv ing  s e a s o n .
R a d io t r ac k in g  f o r  2 4 -h o u r  p e r io d s  w as  of l im i ted  s u c c e s s  
b e c a u s e  of p r o b le m s  w ith  s ig n a l  bounce  and la ck  of su i tab le  t rack ing  
lo c a t io n s .  The a r e a  u sed  du r ing  a 2 4 -h o u r  p e r io d  av e rag ed  0.44 
s q u a r e  m i l e s  (1.1 km ^) .  The  sh a p e  of the a r e a  used  was r e l a t e d  to 
the  to p o g rap h y  of the a r e a .  M ovem en ts  w e r e  confined to r e c t a n g u la r  
a r e a s  w h e r e  to p o g rap h y  had  a  l i n e a r  qual i ty ,  e . g . ,  m o d e ra te ly  s teep ,  
p a r a l l e l  r i d g e s  f lanking  a d r a in a g e  bo t tom . A r e a s  used  w e re  m o re  
s q u a r e  w h e r e  to p o g rap h y  w as  gen t ly  undulating.
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C h a m b e r la in  e lk  u se d  v i r t u a l l y  a l l  av a i la b le  hab i ta ts  at  so m e  
t im e  d u r in g  s p r in g  th ro u g h  f a l l .  C e r t a in  en v i ro n m e n ta l  s i tua t ions ,  
h o w e v e r ,  w e r e  c o n s i s t e n t ly  avo ided .  During  each  y e a r ,  e levat ions 
f r o m  3800 to 4400 fee t  (1160-1340 m ) ,  lo w er  s lope  pos i t ions ,  s e r a i  
g r a s s - f o r b  ty p e s ,  p a s t u r e s - h a y f i e l d s ,  and PSM E/V A CA  and PSM E/ 
SYAL h a b i ta t  types  w e r e  u se d  s ig n i f ic an t ly  l e s s  than th e i r  o c c u r r e n c e .  
H o w ever ,  not a l l  t h e s e  s i tu a t io n s  w e r e  independen t ,  as  s e r a i  g r a s s -  
fo rb  ty p e s ,  p a s t u r e s - h a y f i e l d s ,  and the  hab i ta t  types  w e r e  usually  
found a t  3800-4400 foot (1160-1340 m) e le v a t io n s .  This  e levat ional  
r a n g e  o c c u r r e d  on the w in te r  r a n g e ,  which  w as  l i t t le  used  dur ing  
s p r i n g - f a l l .
D ur ing  s p r i n g - f a l l ,  e lk  c o n s i s te n t ly  p r e f e r r e d  5700-6200 foot 
(1740-1890 m) e l e v a t io n s .  E lk  w e r e  m a in ly  found a t  th is  r an g e  of 
e lev a t io n  dur ing  the  d r y  y e a r  of 1977; w h e r e a s ,  during  the subsequent  
w e t t e r  y e a r s ,  5100-5600  foot (1550-1700 m) e leva t ions  w e re  a l so  
p r e f e r r e d .  During  the  ca lv ing  s e a s o n ,  5100-5600 foot (1550-1700 m) 
e l e v a t io n s  w e r e  c o n s i s t e n t ly  s e l e c t e d  fo r .  R ldgetops  w e re  s ig n i f i ­
c a n t ly  p r e f e r r e d  d u r in g  1978 and 1979, but m o s t  of the use  dur ing  al l  
y e a r s  w a s  on u p p e r  and m i d - s l o p e s .  D ra in ag e  bo t tom s w e re  not 
s e l e c t e d  f o r .  C oncave  s lo p e  con f ig u ra t io n s  along the contour  w e re  
u s u a l ly  p r e f e r r e d .  Most e lk  w e r e  loca ted  on gent le  s lopes ,  but no 
s e l e c t io n  f o r  s lo p e  s t e e p n e s s  w as  no ted .  N o r th e a s t  a s p e c t s  w e r e  
o v e r a l l  the  m o s t  p r e f e r r e d ,  but south  s lo p e s  w e r e  a l s o  fav o red  dur ing
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th e  w e t t e s t  y e a r ,  1978. E lk  u se  w as  a l s o  high on w es t  and no r thw es t  
a s p e c t s .  D is ta n ce  to  w a t e r  did not in f luence  e lk  d is t r ibu t ion ,  as  no 
s e l e c t io n  w as  o b s e rv e d  f o r  a r e a s  c lo s e  to  w a t e r .  However,  this  was  
no t  too  s u r p r i s i n g  a s  90% of the  s tudy  a r e a  w as  with in  j  m i le  (400 m) 
of w a te r .
C h a m b e r l a in  e lk  show ed  l i t t l e  p r e f e r e n c e  fo r  d if fe ren t  canopy 
c o v e r a g e s .  S p r in g - f a l l  u s e  w a s  about  equa l  to the av a i lab i l i ty  of 
d i f f e re n t  canopy  c o v e r  c l a s s e s ,  w ith  a few excep t ions .  Open a r e a s  
w e r e  s e l e c t e d  f o r  d u r in g  1977. This  w as  a t t r ib u te d  to the high use  of 
c l e a r c u t s  a t  the  so u th  end of the  CSA d u r ing  the s u m m e r .  Also,  dense  
(75-95%) and  c lo se d  (95%) c o v e r  c l a s s e s  w e r e  s e le c te d  fo r  dur ing  1979. 
M ost  of the u se  in t h e s e  c o v e r  c l a s s e s  o c c u r r e d  during  the fa l l ,  which 
w as  unu su a l ly  w a r m  and d ry .  D ur ing  the o th e r  y e a r s ,  elk did not 
f a v o r  d e n s e r  c o v e r  m o r e  d u r ing  the  r u t  than dur ing  the s u m m e r ,  as  
r e p o r t e d  in o th e r  s tu d ie s .
Most e lk  w e r e  lo c a te d  in po le -young ,  m ixed  sp e c ie s  s tands ,  
but t h e s e  s ta n d s  w e r e  n e i t h e r  f a v o re d  n o r  avoided.  M a tu re -o ld ,  m ixed  
s p e c i e s  s tan d s  w e r e  h igh ly  p r e f e r r e d  each  y e a r .  M esic  habi ta t  types 
w e r e  c o n s i s t e n t ly  f a v o re d .  The A BLA /CA C A  type was the m o s t  
p r e f e r r e d ,  fo l lowed by the A B L A /L IB O  and A B L A /X E T E -V A G L  types .  
P S M E /C A R U  and A B L A /M E F E  hab i ta t  types  w e r e  a l so  p r e f e r r e d ,  but 
to a  l e s s e r  ex ten t .
E lk  did not avoid  open r o a d s  du r ing  the calv ing  and s u m m e r
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s e a s o n s .  Most of t h e s e  r o a d s ,  h o w ev e r ,  w e r e  l ight ly  t r av e led .
D ur ing  the  ru t t in g  s e a s o n ,  e lk  avo ided  a r e a s  w ith in  550 y a rd s  (500 m) 
of open r o a d s .  T ra f f i c  w a s  g e n e r a l ly  m o d e r a t e  to  heavy  dur ing  th is  
s e a s o n ,  a s  m o s t  of the  l ig h t ly  t r a v e l e d  r o a d s  w e r e  c losed  to public 
a c c e s s  on 1 S e p te m b e r .  The g r e a t e s t  neg a t iv e  r e s p o n s e  to open ro a d s  
w a s  o b s e rv e d  d u r in g  the  hunting s e a s o n ,  when 90% o r  m o r e  of the elk 
lo c a t io n s  w e r e  in a r e a s  f a r t h e r  than  1350 y a r d s  (12 30 m) f ro m  open 
r o a d s .  A r e a s  w i th in  150 y a r d s  (140 m) of r o a d s  c lo sed  a f te r  1 
S e p te m b e r  w e r e  c o n s i s t e n t ly  avoided .  This  m a y  have been  caused  by 
h u n te r s  w alk ing  on t h e s e  r o a d s  du r ing  the  hunting seaso n ,  but the 
av o id an ce  o b s e rv e d  d u r in g  the ru t t in g  s e a s o n  w as  unexplained.
E lk  avo ided  a r e a s  w ith in  0,5 m i le  (0.8 km) of ac t ive  human 
d i s t u r b a n c e  su c h  as  logging and ro a d  build ing a c t iv i t i e s .  A re a s  of 
d i s t u r b a n c e  w e r e  s m a l l ,  h o w ev e r ,  and the f re q u en cy  of ac t iv i ty  was 
in t e r m i t t e n t .  B e t t e r  d a ta  w il l  be  av a i lab le  f r o m  subsequen t  s tud ies  
when  h u m an  a c t iv i ty  in the s tudy  a r e a  w il l  be m o r e  w id es p re a d  and 
s u s t a in e d .
Logged a r e a s ,  o th e r  than c l e a r c u t s ,  ap p e a re d  to be avoided, 
w h e r e a s  unlogged a r e a s  a p p e a r e d  to be  highly  p r e f e r r e d .  This  p a t t e rn  
of u s e ,  h o w e v e r ,  w as  p ro b ab ly  a r e s u l t  of elk p r e f e r r i n g  m e s ic ,  high 
e l e v a t io n s  tha t  happened  to be unlogged, r a t h e r  than an avoidance  of 
logged  a r e a s ,  w h ich  w e r e  m o s t ly  at  low e leva t ions .
T h e  o v e r a l l  im p a c t  of p lanned  logging in the CSA should not
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b e  p a r t i c u l a r l y  d e t r i m e n t a l  to e lk  if r e c o m m e n d a t io n s  m entioned  in 
C h a p te r  VI a r e  fo l lowed.  The  g r e a t e s t  l o n g - t e r m  negative  im p ac t  will  
o c c u r  in Subunit 8 a s  a  r e s u l t  of h a b i ta t  changes  in th is  highly used 
a r e a .  T he  p o te n t ia l  f o r  a high s h o r t - t e r m  nega t ive  im pac t  is  g r e a t e s t  
in Subunit  3, a s  s e v e r a l  m a j o r  c r o s s i n g  po in ts  in to ad jacent  d ra in a g es  
o c c u r  t h e r e ,  and s u m m e r  u se  is  v e r y  high.
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